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(57) Abstract: The invention relates to vascular surgery. The inventive stent is embodied in the form of a screen hollow three 
dimensional oody which is formed by weaving scvcrnl groups of turns of the same thrum. The material of thread is elastic and 
has a shape memory. The cells opposite in relation to the was of the stent are oOsel with respect to each other, the thread of the 
stent exhibits different elasticity on different part thereof having equal thickness along the total length thereof, fln the second 
variant, thegeomctry of the stent is modified by embodying it in such a way that the different pans thereof have different axial 
curvature. The third embodiment of we stent integrates the first and the second embodiments thereof. The inventive method for 
producing the stent consists in weaving turns of a metallic thread by coiling them on a mandrel, eompressing the stent on said 
mandrel by quenching water at a temperature ranging from 630 to 650 *C, whereby providing if wilh the maximum elasticity 
therefor. The mandrel being removed, the clasticiiy of the separate pan* 0 f tnc stent is reduced by repeated quenching at a 
temperature ranging from 330 to 550 *C during 1-30 minutes. In the other variants, the compressing of the stem is carried our 
two ' times. The elasticity of the thread on the separate parts of the stent and/or the axial curvature thcrcor is modified by 
modifying the time and temperature of the second quenching. r 
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I® CxeHT n citocoS ero irsroTOBJieHHJi (BapnaHTu) 

OSjiaCTb TCXHHKH 

IIperaoJiaraeMoe K3o6peTeKBte othochtm k o6jiacTH MexonmaM a moxct Suit 
HcnojiMOBaHo npa npoBe^emm 3H#onpoTe3HpoBaHHH xsiz BoccTaHOBJieHH* npocBCTa b 
15 cyaceHMX ynacrKax cocyzjoB h itpyrnx nojisix opranos. 

npeznne cTBy lonuifi ypoB&B& tcxhhkh 
CymecTBycT Sojibtnoe raJnrefcCTBo naTOJiornft, npHBoz ummx k cxeH03y hjih 
UOJiHoa o6TypanHH cocyzxoB mm jipymx ixoji&xx opraHOB, b peayrcbTare Hero qa cmwa o 
20 sixh hojzhoctmo HapymaeTaa hx HopMarobHoe (JjyHKHnoHHpoBaHne, ^to b cboio orcp eflfc 
MoaceT KBJiarbCK upuiEmoft xaiCHX tjdkcji&ix 3a6ojxeBaHH#, KaK HHcynLTEl, HHc^apicrLi a 
T.n., biuiote flo HacTymieHra JierajxtHoro ncxotfa- 

IIInpoKoc pacnpocrpaHeHHe no^oSHOro poaa 3a6ojieBaHmt tpeSyer pa3pa6oTKH 
&4)4>eKTi£BHMX MexDAoB itx ftCTeHiw. Oothm H3 TaKux sraH6ojiee pacnpocrpaHeHH&Dc 
25 MeTonoB jieieHH^r fflWiaeTC* npHMeneHHe nojiBix 3HA0npoTe3OB, Ha3biBaeMux 
creHTaMH. Ohk, khk npasimo, npe^craBJifliOT co6oft nonoe unjiHHiipK^ecKoe tcjxo 
Bparaeiooi, ROTopoe bboahtc^ b cocya hjih apyroS noJiwft opraH, fyimcxpyerrcst b 
HeoSxoflHMOM MecTe h nozyrep>KHBaer HeoSxoOTMKK rtpocaer b opraHe. 

OreHra ao/dkhh yro b jictbop jiti> MHoratM Tpe6oaaf*H*M, K3 KDTopwx HeKorop&ie 
30 Haxomrrca b otfpe^ejteHHOM npoTHBope«£HH flpyr k iipyry, hxo aaxpyoHJieT hohck 
onnxMaJiLHux pemeHHfl. 

Ctchim hojihchw o6ecne*iHBarB: 

- 3$<|>eKXHBHoe BoccTOKOBneHne a nozmepacatnie npoc&exa cocynoB h Apyrax 
no/n>ix opranos; 

35 - 6 ko no ran e ckvio cobmccthmoctb c TKaraMH opraHH3Ma; 
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- B03M05KHOC1* HCnOJIMOBaiffi* B pa3JHTfflLDC aaaroMHHCCKHX 30HBX HOJIUX 

opraHOB; 

- BO3M03KH0CTB HcnojxMoaaHHs b niHpoKOM ABaira30He pa3MepoB; 

- MHttHMajiBHyio TpaBMfiraHHocxb npn rtpoBejxeHHH onepatoKH h cseAeime k 

MHHHMyMy HOCJieonCpax^HOHH&DC 0CJl05KHCHHfi; 

- B03M03KHOCT* RCIIOJXE30BBHHZ IipOCTOft H HftSeHCHOiS CHCTCMM AOCTBBCT 

creaxa; 

- BO3M03KH0CTS TOKTpojiHpoBaHM onepamm no ycraHOBKe CTeirra c noMomwo 
peHTreHOBcKoro h flpyrax H3Jiy^eHHfi. 

KpoMe 3Toro cymccrrByeT h mhow jupyrax ^onojmirrejn,Hwx TpeSoaamcg, H3 
KDTopux cjie^yeT otmcthtb HexcejiaTejiBHOCTb Hcnojn^OBamia aoporoc rognigx 
TexHOJiorafi b MarcpHajiOB zuik inroTOBneHHH ctchtob, yBejiHHHBaicniHX ctohmoctl 
onepanmx h otjwk>iijiixc* upenaTCTBHeM jotra Maccosoro npHMeHeana 
3BAonpoTe3EpoBaHaa. 

Bee 3th TpeSosaHHa aajtaraiar flocraroHHo acecrncHe ycjiosnxi na B&i6op 
JQOHCTpyKipEH ctchtob, KDTopwe Moryr 6wr& peKOMeaflOBaHBi .ryia HcnojiKjoBaHHE b 
MeOTUHHCKOfi: npaicTHKe. 

B HacToamee BpeMH cynjecTsyer 6ojn,moe KDJnraecTBO cbmkx pa3Hoo6pa3Hwx 
KOHCTpyKtxHH ctchtob, H3 KOTOpHX Han6oAi,itiee pacnpocrpaHeHiic nOJiyHHJIH CTeHTM 
B&mcuiHeHHMe b suae nojtwx Ten BparoeHHH, noBepxHocn, Koropijoc maeer cerairyio 
juxh HHeHcryio CTpyicrypy. B KanecTse MaxepHana jxnx H3roTOBJieHHjr creHxa 
HcnoTO3yxoT kok HeMeraJuiHHiecicHe, Tajc h MeTajunreecKHe MaxepHajiH. EEpH swSope 
Niaxepnajia, KpOMe npoHHX ycjioBHH, npe^aioHTeHHe oTjxaeTca vtarepHajiaM 
Henp03paHHMM jqhw pemreHOBCKoro h /qpyrnx mjiy^eHHfi, ncnojiMyeMux b 
3HZTonpoTe3BpOBaaHn mm kdhtpojih 3a xozxom orrepanHH. 
0 Cpean MeTajuinnecKHx MarepnajioB CrtexiyeT crrMenrn. nmpoKoe 

acnojiB30BaHHe pmnir&ibxx MerajnioB k cruiaBos, o6jiairaiomHx blicokoS yrcpyrocrwo 

H/linH 3$$eKT0M 0QMHTH (|)OpMBI, TSKHX HepoKaBejFOUOHe CTajlH, CIUXaBW Ha OCHOBe 

Tairrajia, thtsho - mncejieBBie cruiaBw h ffp. H3 THxano - HHKejieBMX crmOBOB cJieayeT 
oco6o oTMeritTB 3<p4>eKTHBHocn» HcnojiKJOBaHH* tsk Ha3BiBaeMoro c<Me/nm>rHCKoro 
5 HiiTMHOJia» - cruiasa Ti Ni, coaep^araero b Mac. %: 55,5 - 56,0 Ni, ocTaji&Hoe - Ti. 

Bi,x6*op oooTana ervxaaa k cocmiooieimo cro kowcxxq^ccuxoo so wraoroM onpca«wMCTo« 
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aero ctehtob npoHccooHT BoccraHo^cHHC nepaoHa^xBHo saaaaHos ^ B 
aacrcwe ape** poaecraa opa^ KMnjianxnp o Banna hht^ojiob^x ctchtob b 
cocy^c^o CHcreMy, aeenyaonao - Kmnenawfi xpu* mo^ob^ opra**. ranaro - 
SjumapHyio cncTeMy h ;ip. 

1 0 n P H H3roTOBJieifum crearoB c ce^aron ana shchcto« noaepxaocrwo mapoKoe 

pacnpoc^aHCHHe no^xo ncno^oBaaae anana^ ecK ax onpasoK, aa KoropBie 

HBBHB8I0T MeTa^CKHe HXTTH K3K C npe^pHT^HUM np^BHHCM HM 

oapweacaaoa 4>o P mbx, TaK h 6e3 axoro, KmopMe hjih nyre* njiexcHH*, hh^m 
cnoeoSoM coenaaajor flpyr c .npyroM, oSpasya jraefen creirra. 

B ftuumnciM as asae^* crearoB npa hx KOKcrpyHposam pemaioT 
sauany no ooecn^eanio paaaoMepaoro aaaneana aa noBepxHocr* npoxe^pyeMoro 
opraaa 0«hb*o aobo^ho ^cto Bosaanaer aeoSxonHMocr* pemm 
npoTHBonwroacByio aaaa^y, to ecr* o6ecneHan» aa oxaenwanc y^acxKax 
npoxeaHpyeworo opraaa noBBmxeaHoe ana noaaaefmoe jxaBJienae. Taaa* sawa 
Moacer BoaaHKHyrt, aanpaMep, npa Hajn^nn aaeBOMLi huh npa ycraaoBKe cresra aa 
HaorayTOM ynacnce nporanpyeMoro opraaa. Ilpn stom xajcroc yawno* mohcct 6hw. 
necKOJiBKO, h ohh Moryr hmcti. paajnmayio KpHBHBny. B stom urynae creirr aonaeea 
npaastTS. HsorHyryio $opMy. O^ttaKD, ecna creirr HMeex OAHaaicoByio ynpyrocTs no 
acefi CBoefl amme a ero reoMeTpa*tecKaa coBMecTaMocr* c BraorHyr&am yrocTKawH 
nporcjHpyeMBix opraaoB pearaoyerca tojibko 3 a cict 3JiacT3reaocTH creaTa, 
HsorayrMe y^acnca upoTesapyeMoro opraaa 6yayT noaBeprartca 6ojh,iuhm aarpysicaM, 
HCM npaMoaaaettawe, t.k. hb fmx oyayr aeacTBOBan, aononanTejttaiae ynpyrne ckjibi, 
BosHHKaionme npa BOSfleftcTBiin H a cTear nara6aioinic<; momchtob. PasyMeeTca a 
3HaHHTejiBH0ft creneHH mojkbo HsoeacaTt yKasaKHWX HerarHBUbix aoaseacTBaft. ecna 
30 iiohth no ayra ttMnaaaTauan aecirewiiKax Koponcax ctchtob, tto ae npnaeaeT k 
cjiamxoM B&xpaaccHKoa aeifropMaaHK cocynoB. Ho 3to ycaosotaer npoBeAeime 
onepanaa a 3Ha«arreJn»HO ysejnrHHBaeT 3aTpaxM aa ee ocynteerBJieane, nosrroMy 
aaKHMfi nyr& ae namen mapoKoro pacnpocTpaaeaHa. flonoxcanTeni»Byio cjioacaocrs. bo 
MBorax cjiy^aBx BbnwBaeT Taxase aeo6xoflHMOCTB acnojiBsoBaaaa npa aocTasKe a 
35 ycTaaoBKe creara KaTerepa Manoro /waMerpa. Taicaa caryanaa moikct BosHHKayrfc a b 
tom cnynae, Korna caw nporeaupyeMBia opraa He HMeex unmSoB h wanoro anaMerpa, 
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bo npHXQiurrca acnto*B30BarB yaicae a Bsornyrtre cocyaw ana aocraaica creHra k 
Mecry ycTanoBKH. Ilpa xDacrpyapoBaBHa crearoB Mtuioro aaaMeipa as - aa 
HeoSxoxcHMOCTH acnonMOBaaaa pjut ax HsroTOBJieHHfl npoBonoKH Maaoro aaaMexpa 
BosHHKaer eme a nonommreju.Haa npo&ieMa, CBsaaHaaa c oSecHBHeHHeM TpeoyeMoii 
EcecTKOCTH creHTa, 

TaKHM o6 P a30M aim npeoaojiemui yKasaKH&DC Tpyasocreft aeo6xo£HMa 
pa3pa6onca TaKKx ctchtob, Koroptie c onaoa cropoHH coaaaBana 6w KapKac ^ 
ae^opMHpoBBHHBK cocyaoB, HcamHHx nporoieoB, mohcbbdc nyTea a apyrax Tpy6rorax 
opraaos, a c apyroa cto P ohh noBropaaa Sh <popMy nx mrnSoB, 6e3 rpyooro 
BtoipflMJieHHa npoTesHpyeMBnc opraaoB, cnocoCHoro rrpuBecrn x Hapymeimio ero 
15 HO P Majn,Horo fcyaxttaoaapoBaaBa. Haa6onee yajBHMHMH b 3tom oxaomcaaa 
samnorca MaracrpanBBMe apTepaa h bchu xaaa, nownaie aprcpaa, ' 
33o$aroracTpajn,HLifi nepexoa, Kanre^aaK, ctcbo3u paanarotix aaaoB cooyaaciHx. 
acejrynoHHo - ramwHiix, oanao - aarecrcBaMx a apyrax aaacroMoaoB a ap. Kpowe 
Toro KOHcrpyioiHa ctchtob aojracaa o6ecne<mBarE> ax yaooayio aocTasKy k 
20 npoT63apyeMOMy opraay. 

B H3BecTHux cTeHTax aaaaBie 3aflaqa peraaMTcx sa cner paananaHx 
KOHCTpyKTOpCKHX pemeHafi. 

Tax B3Becrea creaT, npeacraBJiaioaoia co6ofi BHsaHHyio KoacrpyKnaio, 
oopasoBaaayto a 3 MaoscecTBa pmoa JKecroco coeaaaeaHWX Meacay eo6ofi 

25 poMScraecKHX jrceeie c paanHHauM cooTHomeHHSMii paaMepoB ocea, xaxw* hb 
KOTopwx coeaaaeaa Meaeay coSofi BepaaraaMa nocpencTBOM aepa3ieMaMX jtjjiob 
(nareaT RU 2157146. A 61F2 / 04, 1995). npa 3TOM xietbca. aanaerca acecrm 
3aMKHVT&iM $yBKaaoaajn>BBiM ajieMearoM a MoaceT TaioKe HMeTt npaMoyro;n>Hyio aaa 
Tpaneaeaaaji&Hyro <£opMy. 3Kecrxoe coeaaHeaae atreex MoaceT 6ut& ocyn*ecTBaeao 

30 yKecTKO nepenjiereHHMMH Meacay co6oa B3aaM03axBaTtmaioxaaMH neTaaMn ana 
nottepenHMMH cKpyncaMK. npeaycMaTpHBaerca bo3Mom<moctb Ba3amia creHTa H3 
iie^BHott HenpepfeiBHOit bhth (nposo-noKH). Kbacrpyicnaa cTeHTa no3BoaaeT uzmckstb 
b mapoKax npeaejiax ero ocenyio a pajman&ayio KcecTKocrb 3a caer B3Meaeaaa 
ce«reaaa aaxa a Ko/itrstecTBa psmoB snecK. Ctbht Moacao K3roTaBjmBax£> b suae 

35 pa3JiHHHB.ix Ten BpameKiw « c pa3;u*HKBiM zraaMerpoM no ero a/taae, «rro no3aonaeT 

ixsMciurrfc cro ynpyme cso&ctto no zvmnc crcura. Oa«£uco np« stom 6y«yr i^ottivrbox 
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5 reoMerpHnecKHe pa3Mepu aneeK, hto HapymacT b 30He KDHraicra upoTesnpyeMOro 
opraaa co ctohtom qotopoahoctb ero peaiopiH Ha ycxaHosicy crcHTa h mohcct murboi 
npnHHHofi nocjieoncpanHOH«uDc oejioscHeHHfi.. KpOMe toto, npHHHHoft ocjioacHeHHfl 
momcct aawurn»cH Hajnrane SoJiBXnoro KojiHHecraa Hcecmaix y3JioB coemnHemiH jraeeic, 
KOTopLie O Ka ibiBfltQT HOKcnsrrcjiBHBxe noKajibH&xe BOSzieScTBH* tta ctchkh 
10 npoTe3HpyeMoro cocyaa. YKa3aHHHc acecTKHe y3JiKr cfcenmreHiift chhscbiot TaKace 
TpaHc$opMarpioHHBie bo3mo«hocth CTeHTa, hto orpaHHHHBaer cc^epy ero 
npHMeHeHH«. IIpH otom aaHHaa KOHCTpyxi^H He OTrarocrcg BbicoKDfi 

TeXHOJIOm^IHOCTLIO. 

yKa3aaHBie Heflocranca qacTH^mo ycTpamnoTca b KOHCTpyKnHH ctchtob, 
15 Kaprac KDTopwx o6pa3yerca nepenneTeHHew no MeHtraeB Mepe ffpyx rpynn bhtkdb 

EHTH (npOBOJIOKH), paSMemeHHBK HO BHHTOBHM CUHpaJDIM C XXpOTHBOHOJIO^HBIM 

HanpaBJienneM aaxoAOB. 

TaK H3BccTeH ctcht, HMeiomnft EHJiHHApHHecKyK) $opMy, KapKac KQToporo 
o6pa30Baja nepenjiereHHeM MHOJKecraa OTpe3Koa nposojioKH, HaMOTaHHUX no 
20 cirapaJiHM c nporHBonojio»3XKQrfK HanpasjieHKHMH 3&xoaob (narear US 557581 8, A 61 
F 2 / 06, 1995). YnpyrocTB crreHTa Moxeer pa3jmnaxBCH no jpome CTeara. 3a otct 
£E3MeHessui inara hsmotkh nposoiioKH hjih 3a CTtex HSMeHegrrg OTaMexpa crenra na 

OTAeJXBHfcXX yTOCTKax, O^HOKO 3TH KSMeHeHIM npetfyCMOTpeHtl TOJEMCD Ha KOHqeBBIX 

ynacTKax creHTa. Crein: H3roTaBjmBafOT Ko6aji*TO-xpoMO-HiiKejieBoro cxuiaBa Him 
25 H3 HepMcaseiomefl cthjih. ^aHHtifi ctcht OTJiHHaerca Jiynneft TpaHC$opMHpyeMO<rn>K> 
no cpaBHeHHio c npejatmyuntM anajioroM, oaHaxo oh raioKc hc no3BojuieT o6ecne*iHTB 
OOTopozcHocrt peaKUHH npoTC3HpyeMOro oprana b 3oae ycxaaoBKH creHTa. KpoMe 
roro b hcm h© pemaioTca npo6jieMw, cajoaHHue c ycraHOBKoS cr c H ta B roorHyTBix 
ynacTKax npoTe3 Hpy eMwx opranoB. 
30 HbsecreH exeat, BLmojiHeHHfcift b Bane o&beMfloro Tena c noBepxHOCTBK>, 

o6pa30saHHOft no Mentinefi Mepe otym-h rpynnaMH B3aHMonepeiuieTeHHLZX Hirrefi, 
pa3MexnenHHx MHoro3axojraBiMH BirncaMH no bhchix>bmm cniipaJWM c 
npoTHBonojioHCHKCM HanpaBJieHHeM 3axoaoB (naxeirr RU 2053734, A61F2/06, 1992). 
06*ei*Hoe rejio BBxnojuaeHO c nepeMeHHMM nonepe<iH£iM AiiaMeTpoM m MaTepnajia, 
35 o^Jia^aiomero naMJrn>K> <|>opMM* nanpiiMep, mmr^OJia. Ynpyrae csofiCTBa crreHTa 
xforyx rowwiTtca no juiwHe cretrra 3a cner H3MeKeHK2 ero zCHaMeTpa. Ctcht o6najraeT 
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xopomeft Tpattc^opMHpyeMOCTBio, t.k. hhth pasHux rpynn M oryT ckmmhi* 
othochtcju-ho ffpyr spyra, nsMeHzs anaMerp o6*eMHoro Tejia. Ootuko oh xaKJKc He 
ycnpaHaer nojiHocTBio see h e#o craxKH, npHcymr*e npe^Biz^nicMy aHajjory. 

EbBCCTea cTeHT, BunoJiHeHH&ifi b Bi«e 3ur3aroo6pa3Ho3 opobmohhoA 
npysKHHM H3 BuarHHOjioBoft npoaonoKH, HMeiomeft <£opMy HHJiHH«pHHecKDfi cnnpajiH, 

H3 KOTOpOfi KE^KOTlfi BHTOK o6pa30BOH 3a&aHHUM * QjnmaKDBUM HHCJIOM 3HT3BTOB 

(naxeur RU 2063249, A61M29/00, 1990). Hp* stom ^rnSw ozmnx bhi*ob ampami 
pacnojioateHLi b npoMeaeyrsax apyrnx bht*ob cxraparai, nporaBonojroxHLDc xpyr 
Kpyry* £aHHa* KDHcrpyxmia crejrra npcflaa3HaHeaa o6jier^eHHH reoMerpuuecKoa 
coBMecTHMOCTH CTeHTa c KpUBOJiHHefiuuMH yracTKaMH nojiwx opranoB, YnpyrocTt 
creHTa BaptHpyerc* nyreM H3MeHeanji «rycTOTtt» pHcymca cirapajiH, axazxo b hotchtc 
Hm^e He roBopnrca o im4>4>epeHOTpoBaHHOM H3MeHeHHH ynpyrux cbohctb no anrae 
CTenxa, KpoMe roro, npn no^oSnofi loOHcrrpyKHHH creHTa «rycxora» pHcyHKa crrHpami 
6yaeT oTJiHHax£ca aa awnyKJDbix a BorHytux yHacncax crem-a, hto bmsobct 
HeoiTHopoflHocxb peaKHHH npoTeanpyeMoro oprana b aone ycranoBKH CTeirra. CaeflyeT 
TaKHce oTMerHTt, *rro yica3a»H0H KOHCTpyicmiH rtpHcymn oSnzne H^Aocraira jwa 
npyxcHHHBtx cTeHTOB, TpcSyjoimix jui* cosAaHHa paBHOMepHoro aaBJiemia Ha ctchkh 
cocyaa xaM, rae 3to HeoGxOOTMo, Manoro mara rtpyarasHM, hto yxymnaer ho hhscS 
oSweH, ho He no3BOJiaeT oGecrreHHXt itocraxo^oS paBHOMepHOCTH naBJieima. 

H3secreH ctcht; co^epHcammi no MeH&uiefi: Mepe HBa BcecncHx: cemem, 
25 BMiojmeHHttx b bhot iiHJTHHAPHtiecjcoH MexajimreeoKoa cctkh c sne&KaMH, h ni6KHft 
coeOTHHxejiK, aMeiotiTOH mhohccctbo rH6iaax ca^jeS, coezcKHAfoinHx Bepnnniai 
cmchehmx SHeeK Ha coceAHHx HcecncHx cemeirrax (naTeHT RU2 154443, A61F2/02, 
1995, PCT7 US 95/05095). Ctcht peKOMenaOBaHo H3roTaBjraBan» m Sotoc 
ruia<rrnHHKX, neM ynpyrax 6hocobmccticmmx MarepnajiOB c He6oju,nniM ^^eitTOM 
3anoMHHaHEw $opM*a. KoHcrpyio^HH creHTa no3BOJiaeT HcrrojiB3pBars ero Ha 
W3orHyTLix y^acncax npoTe3Hpye&mx opranoB, a xajoKe ooecnewa pasjnreHyio 
ynpyrocrii Ha otocjibhlix ynacncax cTettra- OiisaKO pa3JiH«m£ie pa3Mepw h 4>opwa 
OTeeic ^KecTKHX cerMeHTos H coejmfHHTena He no3BOjmoT o6ecneHHn> npn 3tom 
oraopoiiHocTB peaKHHH npoTe3npyeMoro oprana b 30He ycTBHOBKH creHTa. Ctcht 
35 TaKHce HMeex orpaRtreeKK* b ^acm ero xpanc c|> opivarpoBaKHH» hto rrperwrrcxByeT 
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5 npHMeHOTHio crreHra b y3Knx cocyaax, h xpe6yeT aocxaxorao cjioechoh TexHOJiorra 
H3roTOBJzeHns. 

KbseCTeH cretn; co^epsKamnft uposojio^BBiH KapKac mt&HHJipxraeciQDfi ^opMK. 
BMnojraeHHBifi H3 HHTHHOJia (narcKT RU21202S3, A61F2/06, 1993; PCT/ WO 
94/03127). rioBepxttocm* KapKaca b pa3BepTKe o6pa3osaHa MHoruMH paflaMH 

10 coeOTHCHHtix: Meayty co6o& aneeK. Ka»man m Jraeex coAepmrr /XBa U - o6pa3HMx 
npoBOJioHHfcix 3JieMeHTa, <J>opMHpyxomHx coBMecTHo ,npyr c #pyroM npHSjmairranBHO 
yziJiHHeHKtxfi OBaji, y KOToporo 6ojn»maH oct HanpaBJiena no OKpy^Hocra muimmpa, a 
MeH&ma* - napmuiejisHa ock creirra, CMeaaaie sneitKH b coccahhx pHZiax cMementi 
no oTHomeHHio Apyr k Apyry no BtaspaBJieHHHM oceg oj&ana. ThukhhuS paa 

15 3a2^KHyTtix smeeK co.aep>jctrr no MCH&meft Mepe ohhh 3aMKHyThifl HMeiomHfl 
loojiBueByio cfropMy U - o6pa3HM8 npoBOJiOHHtifi: ajieMem, CMOKKae jsraeftrca b 
yKa3asHOM pajny coeOTHenw Mexegy co6oh rn6KHM o6pa30M, aartpHMcp, nyreM 
nepennereKHH hx sersefi. KoHCTpyKEcna creHTa o6ecneqHBaer acecxBDCT^ creHTa b 
pa#HajibHOM HanpaBJicECHH h no3BOjmeT ewry jgocran raH O xopomo npHcnocoSHXbc* k 

20 reoMerrpHH nontix opraHOB npn yMeHtmeHHH aeftcTBH* ynpyrroc chji, B03HHKaioruHX 
itpn B03zceficTBHH aa cxeKT H3ra6aionxKx momchtob. H3Meass cyMMapRyro nJioirca^B 
oeneHHa npoBOjioraux sjicmchtob sapxaca moxcho Men^m* eto occByio acecrxDCTb, a 
xaiOKe Men^n, pa^nnanBHyio h ocesyio acecnoDcn, creBxa, idmchss ce^eane 
npOBOJiOHHoro aJieMeHra. ITpH 3tom qxlkblKD nejn»M ao6HTBca H3MeseHHa Mcec-irocra 

25 creHTa tojibko Ha ero oxsejEbHtix yHac-ncax, t.k- ona SyjxeT OOTrnaKOBofi: no Amme 
creHTa. KpOMe 3Toro t npe,aaaraeMam KOHCTpyKijHa creirra, 3a c^err Hanmna 
OTHOCHTejrtHO 3Kecncoro 3JieMCHxa & KapKace - Koroqesoro paaa jraeeic, 6yner 
HcnwraBan* TpyzmocrrH npn TpaHc^opMMpoBaHHH, hto spsux im ho^bojiht 
Kcndjn>30BQTt ee npH HeSojttniHX jrcaMerpax npoTC3iipyeMBi?c opraHOB. Oie;iyeT TaKMce 

30 otm enm>, *rro aaHHaa KOHcrpyioiHJi Tpe6yeT nocraxoHHO Tpyno gmko h TexHOjiorHH 
if3roTOBJiemm, 

H3BecrreH cnooo6 roroTOBjieHHa CTeirra, npH kotopom H3 HenpepwsHOfi 
npoBOJioKH ^opMKpyTOT CHHycon^ajikHyio BOJiHosyio crrpyKrypy, HaBHBaioT ee no 

BHHTOBOfl J1KHHH Ha UKJIUHJipHHeCKytO OOpaBKy H COe^HttaiOT BepIUHHBI BOJIHOBOfi 

35 crpyKxypM y cmoichsdc bmtkob, oepaaya 3aMKHyn>ie aHeftKH, H3 kotophix ^opMupyior 
muiHHiipmecKyio noBepxHocm* creHTa (nareHT US 5443498, A 61F2/06. 1993). Creirr 
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5 H3roTaajxH3BaioT hs MaxcpHajia, HMciomcro hhskbA ypoBCHL nawara tfcopMu, a nocjic 
okdh^siw <£op&aipoBaB*MJ KapKaca ciem oh MoateT 6uxb noOTeprHyr oTMoary c 
ucjibio yMCHBineHna HanpjDKeHHfi, B03HHKaioiimx b npoBQjioKc b npouecce 
M3roTOKneH»ts CTenxa. npejuiaraeMaa Texn ononis no3BOJiaeT mroTaBJiHBaTL CTeHTfci, 
oTJuriaromnec^ Manoit rpaBMaraHHocTwo jura npoTe3npyeMLix opranoB, 

10 oT»ocaTeJn>Ho xopomeft TpaHc^opMHpyeMocTbio h aocTaroHHott paj^aanBHoft 
jKeexKoexwo. Bioace BpeMH flaHHaa TexHOJioraa aanaeTca OTHocHTemHO TpyztoeMKOfi 
a He npe/tHa3»aHCKa fljia naroxoBjieHHH tek Ha3MBaeMHx <ccaMopacKpMBaiomHxca 
ctchtob». OHa TaiCTce He o6ecneHHBaer roroxoBJie hka cxeHTOB, or^ajn»HMe ynacncH 
KoropMX oojiaaaioT paajm^noft ynpyrocTtto, a TaioKe H3roTOBJicHHJi ctchtob, 

1 5 HMetomirx KpitBOJiHHetfHyio 4>opMy b pa6oneM coctq^hhsi. 

H3BecTeH cnoco6 H3roTOBjreKHH crearra, npn KOTOpoM H3 jspyx oipe3sOB 
npoBOJioKH ^opMnpyiOT CHHycoHZKun»H&te BOJXHOBKte crpyKryp&i, hebubeiot hx Ha 
HHjmHirpHHecKyio onpaaicy a coe^HEunoT BepuznHBi cmcokhrdc bhtkob bojihobux 
crpyirryp nyreM hx CKpyrra, o6pa3ya 3aMKHyn>ic jraefiKH, H3 kotopmx <£opMHpyK>T 

20 HHJiHHflpH^ecKyio nosepxHOcrt CTeffra (nareHT US 5913896, A 61F2/06, 1997). Ctcht 
EoroTaBjmBaxOT H3 GBOcoBMecniMBix MaTepnajioB, o6jia^aK>mHX bbicokoS; 

KOpp03HOHHOfi CTOfibEDOCTBK> H Xopomefi HJiaCTOTHOCTTMO. Ho BBTOpOB K TETCHM 

MarepnajiaM mo^cho cxraecm xaHxaji, HepxcaBeiomyfo crajn> T raxaH, hhoShS, soJicrro, 
HHBcejreBo-TirraHOB&ie cunaBBi, a tom hhcjto h hhtjihoji, k tn. yka3aHmra cnocoS 

25 oTOHHaeTc^ 6ojr&meS TexHOJiorH^raocrwo, hom cnoco6 no nareHTy US 5443498. 
ozxhokd oh TaiQKe He o5ecne*oiBaeT mroTOBJieHife ctchtob, oxaejiBHBie ynacTKH 
KOTOpwx MoryT oSiiajjarB pasjrHHHoS ynpyrocTBto, a Taicxce H3roTOBJieHBte ctchtob 
Kpi-rBOJiHHettHOfl <j>opMK. KpoMe Toro, HajiHHiie 6oju,moro KOjnrcecrBa CKpyroK 
yxymnaer TpaHc4>opMiipyeMOCT& crenTa h ero 6HOJiorHHecKyio cobmccthmocts c 

30 npoTG3HpycM£jM opraHoM. 

HanSoJiee 6jxii3K*im aHEJioroM ko sceM BapaaHTOM 3araiieHHoro cre H Ta, 
BBi6paHKBiM b Ka^ecTBe npoTOTnna, HB^serca crem; BfemojxHeKHfcifi b Brae ce-r na xoro 
nonoro o&jteMHoro Tejta, oSpasosaimoro nepenJiereHKeM no Memuiett Mepe ZEByx 
rpynn bhtkob, pa3MemeHHBDC no bhhtobbim cnnpajjaw o npoTHBonoJioECKBMH 

35 h anpaBJieHHaivoi shxoaob, BMnojiHeHHBDc ro COTHoro oTpcsica hhth (narent RU 
2089131, A6)F2/01 t 2/06 f 1993; nxrem US 6007574, A61F2/06, 1994; naTeHT EP 



WO 0J/05!>1!>9 



PCT/RU0I/0OS77 



10 



15 



737452, A61F2/06, 1994). MarepHM hhth o6jia*aer ynpyrociwo h naMOTtio $o P mll 
KoHcrpyicmw creirra npe^ycMarpHBaex bosmojkhoctb jih^xJ) epcEmipoBaHHoro 
jQMcHCHHfl ynpyrocrtH cxenra Ha ero oxnejn.Hux y^acrxax 3a chct HSMeHeHH* mara 
3HTKOB ciwpanefl, noneperooro snaMexpa creata hjih AOnojiHHTejn.Ho anjieraeMMx 
HHTeft. Ohs o6ecnc^HBaeT aeoSxojiHMyio xcecTKDCTB cnsnra. b tom uncjie a b ero 
TopueB&ix . Hacrsx, a&tcoKyio 3jqcth t ihocte h aocrarOHHo B&icoicyio creneia 
TpaHc^opMHpoBaHiM. flaHHax KDHcipyicrow o6jiasaer xopomea TexHMonraHdcrwo. 
OjSHaKD, npii H3Me H eHKa npeflnaraeMJjMH cpe«CTBaMH ynpyrocTH creHTa Ha ero 
OTAwaHMx y^acxKax He oSecneHHsaerca HeiDMeHHocn, h OOTHaKOBOcn 
reoMerpOTecOTx pasMepos XHeeic, hto M o«eT hbhtbcs npHtmaoft sapymeHH* fcymanm 
nporeanpyeMoro oprana hs - 3 a yBenHHeHH* onacHoexH TpoMeooopaaosaHHa, 
noHBJieHHfl cxeHosa h .apyrnx nocjieonepanHOHmax ocnoaaieHHH. KpoMe Toro, 
cyraecTBycr hcoSxoahmoctb B yBejmneHHH TpaHc<popMHpyeMocrn creHTa , a ram 
npHflasna eMy npn Heo6xoflHMocTn KpHBOjmHcflsoS $opwM, ^ro o6ecne«nrr 
BOSMOHCHocTB npHMeHeHHsc creaTa, nyreM ero TpaHcnopnrpoBKK hjih ycTaaoBKH, b 
20 oprasax c MantiM ceieHHeM k/hjih hmbioiuhm KpmojoroeHHyio 4>opMy. 

HaH6oJiee 6jih3khm airanoroM k o6okm BapHaKiaM sasnmeHHoro cnoco6a 
H3roTOBneHKH crem-a, Btt6paHHoro b KOTecrae npoTonma, aiuweTc* cnoco6, 
npHBeaenaMH b onncaHHH nareHTa US 5575818, A 61F2/06, 1995. CoraacHo aaraoMy 
cnocooy 4>opMHpyioT cenraaxoe nonoe o6ieMHoe tcjio 113 MHOHcecrsa OTpe3KDB 
25 nposonoKH, HaMOTaHHwx no cnnpajm c npoTHBonoJiojKHHM HanpaBJieioieM 3axo«OB Ha 
naJiHH^pHHecKyio onpa BK y. YnpyrocTB CTeHra Ha ero KDHneBMx ynacixax moskct 
OTJTnHan»cH ot ynpyrocTH ueHTpajTBHoro ynacTKa CTeHTa 3a cneT H3MeHeHH* mara 
HaMoncH npoBojroKH h H3MeHeHaa zmaMerrpa cTenra. Rnx H3MeHeHna anaMeTpa 
KDHneBBix Macrefi CTeHTa ero noMeutaror » TpySiarryK) onpasKy, 3areM 4>opMHpyK>T 
30 KoaeHHBie yqacTKn creHTa nyreM npHsyiaaMBaHHa x hhm flet|>opMHpyioniHX ycKJiHH a 
npoaoji&HOM Hanpaajreaira h nocpeacTBOM TepMoo6pa6oTKH 3aHeBOJiHBaK>T ctsht mix 
npHaaajw eMy 3aaa,KHOH (popMM h paaMepoB, cooTBercrByioinHX ero paSoneMy 
cocToaHHK), nocjie nero y^ajrynoT onpaBKy. flaHHBTft cnocoS no cpaBHeHHra c apyxHMH 
aaajiornHHSiMH cnoco6aMH ouiHHaeTCJi MeHwnefi TpyaoeMKocrBro, ho tsjokc He 
35 no3BOJi»eT H3rOTaBJiHBaro> creHTti, y KoropBix mowmo 6bdio 6m Meara, ynpyrae 

cnoficTwi on jwoSom ytac-ntc ctciitq npu coxpaHcnw nooTornicma rcoMOTpniooicrrx 
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pa3MepOB **** CTeHTa ' * e oSecneMKBaer aocraro^oa ^ctkocth roara na ero 
mxwwx y^ctKax a y^mieHaoS Tpan^opMnpoBaHHocrH, a raKsce H c ycrpaH*rr 
onacaocra xpaBMHpoBaHHH npoxwapyeMoro opraaa npa Hainan y Hero 
KpHBomxHefiHoa *o P m« h HeSo^moro aayrpeHHero ^aMexpa. KpoMe *oro, 
xexHOJiorfw HsroToaaeaH* crenxa ocraercs aocxaxoHHO cjio*choh. 
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Cymttocxb aso6peTeHHLa 
TexmreecKDtt aaaaMefi, peraaeMOH npe^aeMWM* aapwawH H 3 o6peTe H HH > 
oSpaayjonxHMH eiaiHUfi asoSperarejacwifi aaMMceji, ^erca co^aHHc creaTa,' 
oSecneHHBafomero 3$<i> ei erHBHoe BoccTaaoBJieHHe h no^cp^icaHHe upo^era noasa 
opraHoa, b tom tocj » * KpiaojmHefiHMx, o&iaaaiomero xopomea Sno^orracKyio 

COBMeCTHMOCT&EO C TKaHHMH OpraHHSMa, MBJIOft TpaBMaTHHHOClHO, 

ymmepcanBHOCTBra «£>H3hko - Mexan^ecKHX h reoMerpHHedoix xapaKrepHCTmt,' 
Sohmohm OTanaaoHOM TunopaaMepoB, oSecne^Baramero bo3mo;khocti» 
Hcnojn>30BaHHJr icarexepoa Maaoro AHawerpa, a Tarae ne Tpeoyiomax caoacnoH 
cacTeMK flocraBKH creHTa n AoporocroOTiea xexaononm HaroroaneHiBL 

VKasaKHHe 3afl ara ooecne^ajoxca reM, <m> b loaecrHOM cteme, 
BuuojmeHHOM a bhhc cer^xoro noncr* ofecMHoro Tana, oopaaoiiaaHoro 
nepernieremieM no MeKBineft wepe aayx rpyxm bhtkob, pa3McmeHHB« no bhhxdbmm 
cnnpanaM c npcmxBononoaatwMH HanpaajieHHSMH saxcwos, sMnojiHeHHtix hs <ymttoro 
orpeaKa hhth, Marepnaji Koropoa ooaaaaeT yn P yrocxi,io « naMjrrwo fcopMbi, hobhm 
«BJwexca to, hto npoTHBonojioacHsie OTHOCHTeJEbHO npoflOJitHos ihiockqcth CTCHTa 
rafiKH, BMnoraeHW co CMememrau OTHoenrejisHO *pyr apyra, oeecneq^aaiomaM 
HecoanaziaHtte npoeioma ax BeprmiH na yKaaasayKJ iuiockoctb. a hto crenra aweer 
paaittrmyto ynpyrocn, H a ero ot^hmx ynacxKax npn coxpaneHHa oAHHaaoBoa 
30 TOJimnHHt hhth no acefi juiriHe creaTa. 

Bo btopom Bapnairre creHra ocHOBHwe xexmiHecKHe aanara peraaioTca 
npramniHajttHo Te M >Ke nyren, a otmnme aawnoMaerca a tom, *m> a hsm MeninoT ae 
ynpyrocrt hhth, a reoMeTpmo creaTa nyreM asmojiHeHH* cTeirra c snmrmcM y ero 
OTaejiiHMx ynacTKoa paamwHoa oceaoft kphbieihm npH coxpaaeHHH no acea amine 

CTeHTa MHHHMaJT&HBIX OTKJTO He HHft reOMerpiTTCCKHX paaMepOB y HCKpHBJieHHMX 
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5 k npxMoracHeJbnjx y^jacrKOB creHTa, He npeBtnnaioiniQC 20% npn MOKCHMajtkBO 

^OnyCTHMOfl KpKBH3HC CTeHTa. 

B tpctbcm BapnaHTc creHTa ocHoBKtie TexnirwcKHe 3a^anH TasaKe peniaioTCJi 
npHHmnruajTtHO tcm ace rryrcM, a oTna^He 3axrno«iacTCJi b tom> hto oh o6*e,ziHHjieT 
nep ftfrcft h BToppfi sapHaHTM creHTa, to ecrb cresT BBmojmeH c HaJianraceM y ero 
10 oxae^BHux ynacxKOB pa3jn«nofl ocesott kphbtohm npn coxpaseHHH no Bccft jumne 

CTCHTa MHHSCMaJXbHZkXX OTKJlOHeHHtt reOMeTpHHCCKHX paSMepOB H^eeK y HCKpEBJieHH&DC 

i* npaMQjnmefiHBix ynacTKOB cTeirra, He npeBEjnrajonjroc 20% npn m&kckmhabbo 
^onycTHMOft KpHBJH3He creHTa, a Kara cTesra HMeer pa3JiirqHyK> ynpyrocrt Ha ero 
oTflejiBHBix ysacTKax npn coxpanenHH OAHHaROBOft to jduhhbi hhth no Bcefi flmme 
15 crreHTa. 

KpoMe roro, bo bccx Tpex BapaaaTax CTem: BaroToaneH H3 HHTXXHona TiNi, 
coflep*camero b Mac. %: 55,5 — 56 Ni, ocTan&Hoe Ti. 

/ B H3BecTHOM cnoco6e xnroTOBJieHHji cTeHTa, tacnxraaiomeM 

4)opMHpoBaHHe cernuiroro nonoro o6teMHoro rem ro MetannHHecKoa hhth uyreM 

20 nepenjiexeHKH ee bhxkob, HaBHBacMbix na onpaBKy, BkmojraeKHyxo & BHAe Tena 
Bparoerait c npjiMOJiHHefiBcofi npooiojiBHoft ocbk>, aaHesoJnmaHHe cxeHTa Ha onpaaxe 
msK upKjxsBBZ eMy 3a,naHHOg 4>opM^r h pa3MepoB cooTBeTcrsyioiHHx ero paSo^eMy 
coctohschk>, ocymecTBJuieMoe nocpeiicTBOM repMooSpaSoTKH, h nocJxeayiomee 
yAajjerae onpasKH, hob&m smiuiercz to, *rro tcjio cxeHTa <J>opMHpyior H3 e^HHoro 

25 oTpe3Ka hhthhojioboS hhth, a 3aHCBOJiHBaHHe creirra npoH3Bo;gnr nyr$M ero 3aicanKH 
ot TeMneparypBi 630 - 660 P C b BOijy, npaaaiomefi MaKCHMamHyio ixm Aamioro creHra 
ynpyrocTB, a nocjie yaajiemw onpaBKH ytoeHBinaioT ynpyrocn. oraejiwnjx y^cacncoB 
creHTa, nonBepra* roc btophhhoh TepMOo6pa6orKe npn TeMnepaType 330 - 550°C b 
xeieHBe ot 1 #o 30 MHHyT, npa 3tom xeMnepatypy n speM* repMoo6pa6oTKH s 

30 yKa3aHm>ix AHana30Hax Bti6HpaiOT bo ycjioanfl inc nponopUHOHairbHOCTH cojiepxcaHmo 
Ni b cmiase h oSparraofi nponopUHoaaJtj»HocTH sejinnHHe ynpyrocra 3anaBaeM0fi 
oraejiBHbiM ynacrxaM creHTa. 

Bo BxopOM BapnaHTe cnoco6a ocBOBH&te TexronjecKHe sa^am 
pemaioTcx npuHUHUHajjBHo reM »ce nyreM, a orjiiiHKe 3aKjno^aerc5t a tom, hto b kcm 

35 Tejio crcBxa <j>opMKpyior U3 emraoro OTpeasca hhthho/ioboh: Hirni» a 3aneBoraiBaHHe 
creHTa npoK3sozwT ABa>KZCbi, cHa^ajia nyTeM nepsn^Hofi TepwooSpadoTKH creHTa Ha 
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5 onpaBKe c npaMOJiMBeteott npoaonwioH ocu» ocymecraaaeMofi npa reMneparype 330 
- 3S>0°C b TeneHHH 5-20 MHEyr. a no oxDmaaxao TepwooSpaSoTKn a ynuicnmo 
yKasasHoa onpaBKH creaT onesator Ha onpaajcy c KpHBonaHeaaoH nponon&HOE ocw, 
*o P Ma KOTopofl cooTBcrcTByer cpopMe nporesnpyeMoro cocyna, nocne nero 
npoHMomrr noaropHoe aaHeaonaBaHHe crem-a njrreM ero saicajnca ot TCMneparypij 
10 630 - 660"C b Bo^y, npanaaiineH MaKCHMajitsyjo ana W iq creirra ynpyrocTi, h 
yaarwiOT onpaBKy, npa 3tom TeMneparypy a BpeM* TepMooSpafiorKH b yearns** 
flHanaaoaax B&i6apaioT as ycnoBaa hx nponopaEOHajn^ocxn co^epacaHHp Ni b 
cnjiaBe h ooparHofl nponopnHOHanBHocrH Bejmroae MaKCHMan&Hoa ynpyrocxa 
trpHHasaeMofi nairaoMy cTeHxy, 
15 B TperteM BapaaHTe cnocoSa ocHOBHue TexHHHecKne 3ajwm Teaace peanaioxca 

npHHmmnaJiBHO xe M ace nyreM, a oTJunme aasnio^aeTcai s tom, -no reno creirra 

$OpMHpyK>T B3 eUHHOrO OTpeaKa HHTHBOnOBOS HHTH, a SaHeBOJIHBaBHe CTCHTa 

npoasBOiurr maxxu, CHaiana nyreM nepBHHHoa repMOoSpaSoTxa cxeaTa Ha onpaBKe 
c npaMOJiHHeHHOH npoaontaofi ocmo ocynjecrBjiaeMoa npst TCMnepaxype 330 - 390°C 
b TeieKHH 5-20 Manyr, a no oxoffjaaaro TepMoo6pa6onca a ysaneatoo yxaaaHaofi 
onpasKH crear oneBaioT aa onpasKy c KpHBonHaefiHOH nponojaao* ocwo. 4>o PM a 
Koropofl cooTBercTByer *op M e irporesnpyeMoro cocyna, nocne nero nponsBonar 
noBTopnoe aaHeBOJiHsaHHe CTenxa nyreM era bto P h^hoh Tep M oo6pa6oTKB npa 
reMnepaxype 380 - 450°C b T^enae or 1 no 30 a ynaiunor onpawiy, npa *tom 
TeMnepaxypy H Bpeivtg TepMoo6pa6oTKH b yKaaaHHBDc AHanaaoaax BKSnpafOT as 
ycnoBM hx nponopnaoHan&BocTH coaepxcaaaio Ni b cnnaBe a oSpanioa 
nponopnaoHanBHOcra BeramaHe ynpyrocTH 3anasaeMoa creiny. 

B HCTBeprOM BapHaHTe cnocooa ochobhejc TexHEraecKHe 3anaiH raioxe 
pemaioTCH npuramnHantHO tcm ace nyreM, a ornHHKe 3aionoHaeTc« b tom, hto oh 
oStenHHaer nepatifl a BTopoft BapaaHT&i cnocoSa, to ecrt cnoco6 oxna^aercji TeM, 
*rro Teno creHra tpopMnpyioT aa enaHoro orpe3Ka hhthhojioboh hhtb, a 
aaHeBOJumaHHe crem-a npoH3Boaflr nsaacnfei, caaiana nyreM nepBHHHofi 
repMoo6pa6oTKH CTeara aa onpasKe c npaMOJiKHcfiHoa nponojifcaofi ocmo 
ocymecTBnaeMoa npa TeMnepaType 330 - 390'C b reHeaita 5-20 MaayT, a no 
35 oKOHHamijo TepMOo6pa6oncn n ynaneHaio yxaaaaaofi onpaaKa cTear oneaaioT hb 
onpasrcy c KpaBoJiHHeliHoa nponojiBHoft ocmo, 4iopMa KoropoH cooTBercTByer 4>opMe 
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5 npoTC3HHpyeMoro cocyaa, noc/te raro npoB3B0flaT uoBropHoe 3&hcboixkb&hhc cxcaxa 
nyreM ero MKaraoi ot reMncparypbi 630 - 660°C b bo^jt, npHAaJomeft MEKCKManiKyio 
jwk j^HHoro crcHTa ynpyrocTb, a nocne yaajieHHa onpasKH yMeK&raaiOT ynpyrocTB 
ox^eJt^HLix ynacTRDB creirra, noflsepras hx AonomarrejiBHoa TepMoo6pa6oTKe npH 
TCMXiepfriype 330 - 550°C b TMeme ot 1 30 MHHjn; npn 3TOM reMnepaTypy H 
10 speMJi TepMOo6pa6oTK3a b yjcasaHHwx ( zmana3onax Bti6HpaiOT K3 ycjxoBHs hx 
nponopHHonajibSocOT coAepMcaBoao Ni b ciuiaBe h oSparaofi uponopuHOHOJU^HocrH 
BeJixriHHe ynpyrocxa 3anasaeMofi oxaejitHBiM ynacrKaM creirra* 

KpoMe Toro, bo Bcex nexbipex BapnaBTax cixoco6a ^opMHposaOTe rejra creHxa 
ocymecTBJXaioT co CMemeHHeM npoxKBonojio^cHsax oraocKTeJiBHo rrpoAOJtbHoS 
15 xuxockocth creHTa jraeeK, o6ecneHHBaiomttM HecoBtxaAeHHe npoeiaxH&.HX Beprmm Ha 
yra3aHHyio iuiockoctb. 

Kpoisfe xoro, bo bccx nerBipex BapHanrax cnoco6a ctcht n3roTOBjmBaKrr H3 
HKTBHOJta TiNi, coAepHcastjero b Mac. %: 55,5 — 56 Ni, ocTajn>Hoe TL 

npeBMymecTBa 3asBjx*eMoro creHTa xtocrraraiOTca 3a cner iipe£Jio;«cesrafcix 
20 KOHCTpyKOHH a cnoco6a H3roTOBneraut creHTa, 

CMemeHHe npoTHBonojio^KHwx crmocHTejXBHO nponoufcHoE ruiocKDCTH creHTa 
iraeeK, o6ecxxeTOBaiomee HecoBnaneHHe npoeKHHS hx aeprnHH Ha yKa3amryio 
tuiocKocn*, no3BOJDieT yBejajsiHTH. TpaHC<|>opMHpyeMocT& crreHTa h o6ecne*mTB 6ojiee 
unoTHyio yTomjiKy creHTa b KaTerepe ycrpoScTBa aocra&KH cTeirra, too b cbok> 
25 onepeA^ no3BOJLHeT yMeHBttmrt JXHBMerp jcarerepa h coorBercTBeHHO o6ecne*am> 
B03MOXCHOCTB TpaHcnopTHpoBKH h ycraHOBKH creHTa b opranax C MBJIXJM BHyTpeHHHM 
AHaMCTpoM, a raioKe yMeHsmHTB TpaBMariiHHOCTB 3H<aoBacicyJispHBix onepai^HH. 

npHAaHiie hhth creara pa3JiHHHofi ynpyrocrH na ero orzieJiBHBix ynacTxax npa 
coxpaneHHH oAHHaKOBoS tojuuhhh hhth no Bceft A«HHe creHta nosBOJiaer H3MeraTB 
30 ynpyrocn* oT£eji*gBtx ynacrKOB cTenra 6e3 Hapyinenmi oiiHopoAHocTH ero CTpyKrypti 
h reoMeTpKH jraeeK, hto c oahoS ctopohm nosBOiwrer npn Heo6xoOTMOCTH o6ecxrewxi» 
Ha oT^ejiBHfcix y^acTKax npoTe3HpyeMoro oprana noBhnueHHoc aaBJxeHHe, Hanpmiep, 
upH Hajm t 3HH aAeHOMBi, a c jjpyrofi cropoHfci CBecns k MHHHMyMy AeiicTBHe 
AonoJiHHTejiBHwx ynpyrax chji ot BoaaettcTBH* Ha ctcht H3rw<5aiamHx MOMeirroB, 
35 B03H3acKaK>na« npn Hajnram KCKpKBJieHHfi y npoTe3HpyeMoro oprana. IlpH 
oxcKKaKOBofi ynpyrocrH no Bceft jxnmie creHTa ero reoM erp nne cican cOBMecTHMOcn> c 
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5 H30 racy tbimh ynacxKaMH npoTC3HpyeMfcix opraHOB 6ynorr peaj*H30BiiB«&cH toji&ko 3a 
ch&t 3JtacrrHHHOcTH creHTa h H3orKyTue ynacTKH 6ynyT noxiBeprarBCH 6onwnaM 
uarpysicaM, npxMOjnracHHHe, 3a chct ppkctbelx yymamrfcix flonojiflaTeJiBHEDC 
ynpyrnx chji, ^rro mojKct 2bhtbcs£ xipiramoft nocjieonepairaoHHBix ocjiOKHenHfi. 

HaJIHHHC y CTfiHTa OTflejIBHKX yHBCTKOB C pa3JIOTHOa OCCBOfi KpHBH3HOil npn 

10 coxpaneHHH no sceft ^umne cTeirra MHHHMajn>HHx otkjiohchie& reoMeTpiraecKBX 
paawepoB otcck y Hcicpj&BJieHHLix h np^MOJinHefiHux yiacnooB cTeirra, He 
npcBBimisaoiHHx 20% npn MaKCHMajitHO flonycraMOit KpHBH3HC crreHTa, h npmiaHHe 
hhth craara pasmrraoft yrtpyrocni Ha ero OT£em>HBix y^acrxax npn coxpaaeauH 
oflHHaKOBoS TOJimHHH hhth no Bceft flJiHHe creHTa noSBOJifleT o6ecnewn> 

15 3<^^eKTHBHOc upHMCHeHH© creirra h b oco6o cjkhkhbdc wis npore3HpoBaraK cjiyranc, 
t. e. Koraa npoTC3HpyeMBifi opraH hjih opraa Hcnoi»»3yeMsifi npn AocTasxe cxeHra k 
Mecry ycTBHOBKH KMeer 6ojo>xnyK> KpnsHSHy huh HecKDJn>Ko bgthSob, b tom hbcjic h b 
tcx cJtynaax, roraa juisl £OCTaBKH at ycraHOBKH yiea3aHBCoro creHTa TpeSyercs Karerep 
Majioro anaMerpa. nptt 3Tom o6ecne*mBaK>TCH Bee BbimeyKa3aHH£re npeHMymecTBa or 

20 HcnonKSOBaHBCs npejuiaraeMbix KOHCTpyKTHBHKtx npmuason creHTa, a ratface peutaeTca 
3anana no o6ecBeHeHino Beo6xoroMofi ^KectKoenx creHra upH HcnoJn>30BaHKn an* ero 
BoroTOBneram npoBOJioKH wajioro .uHaMeTpa . 

KpOMe roro Hcnojn>30BaHiie ;ogiH roroTOBjieuM creHra hhthhojib TiNi, 
coaepaeamero b Mac. %: 55,5 - 56 Ni, ocrajitHoe TU no3BOJwer o6eoue^HTB xopomyjo 

25 6nojiorHHecKyio cobmccthmocti»k> c raaHHMH opraHU3Ma, a Tax^ce ynpomacT cncreMy 
hoctbbkh h ynaneKEW ctchtsu 

OopMHpOBaKM Tejxa creHTa H3 e^acHoro OTpe3Ka HHTHHOJiOBoft hhth 
no3BOJiaer CHH3HTb rpaBMani hho ctb oncpauHK npa ycTanoBice creHra h BepojrrHOcxB 
nocjxeoxiepauHOHHbix ocjio>KHeHnS , a Taiorce ooecneHim* HeoQxaOHMyio ynpyrocTB 

30 TopueBwx ynaencoB creHTa, 

IIpKMeHeKtfe npe;yiaraeMi>ix peacHMOB TepMOo6pa6oncH h KpHBOJiHHeSHtDC 
onpasoK npn roroToBJieHHH creHra no3BojmeT o6ecne<ffitL HSMeneHHe ero ynpyrax 
cbohctb h reoMeTpan 3a cqrerx H3MeHCHH& ynpyrax cboActb MarepaaJia hhth npH 
coxpaHeHHH ee onixBaicoBOii tojhuhhbi h mhh h msjtb hmx OTKJioHeHHft reoMerpnHectCHX 
* 35 pa3MepOB s^eeic y XiCKpBBJieHHBix a rrpxMOJiHHefiHBix ynacrroB creHTa no sceii nftime 

CTeHTB. 
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S OcymecTBJieHHC 3aBeBOJiHBaHHH crcirra he onpaBKe c upaMOjnraeftHoft 

npoAontHofl oci»k> nyreM ero 3axa>iKH one Tcwaepaxypti 630 - 660°C b Bony 
o6ecneHKBaeT npancaHHc cxeHiy selabrroA 4>opMU h pa3Mepoa, a TaioKe M£jcchm ajn> hoh 
ynpyrocrrK, npneymeft ero KDHCxpyicmiH, Marepnany, <fcopMe h pa3MepaM. 

IIpBCMeHeHHe BTopinsoft TepMoo6pa6oTKBC cTeHTa, npOBqznsMoa nocjie 

10 yaajieBna pnpaaKU npn Teinnepaxype 330 - 550*C b TeneEiie ox 1 ao 30 MHHyr, 
no3BOOTeT yMeHLiinrn* ynpyrocT* oxaentHbix y^acxKDB cTCHxa jio rpe6yeMoft 
BenOTKHM 3a raex mMeneHHa ynpyrnx cBoftcua Maxepnajia hhxh he 3THX yroexscax. 

BwSop TewnepaTypBi h spewem* TepMOo6pa6oTKH b yrca^aFTHbpe AHanasoKax H3 
ycnoBUA hx npouoprgaoHantHocTH coAepreainao Ni b ennaae n oSpaxHofi 

15 npoxxoprmoHajtfcHOCTH seJiHHHHc ynpyrocra 3aaasaeMo8 oth£JH»hmm y^acncaM creara 
no3BOJi5rer o6ecne*jirr& Heo6xojmMyK> ynpyrocxB hhxh Ha oxaGjxfcHHx ynacrKax crcHTa. 

3aHeBoimBaHne crreRra hb onpaBKe c xxpxMOJixtHe&Hofi npaaojiBHOH ocwo, 
ocymectBJiaeMoe npn xeMnepaiype 330 - 390°C b tctchkh 5—20 MHHyr; no3BOJurex 
trpHAan, CTCHTy saaaHHue paaMepu. 

20 IToBTOpHoe 3aH £bo jniBaHHc creHxa na onpaBKe o KpifBOJmHe2HO» npoAOJiBHoS 

oclk), 4>opMa KDTopoa cooTBeTCTByeT $>opMe npore3HpyeMoro cocyna, npomBOOTMaa 
nyreM zBsansn creHTa ox TeMrtepaxyp&i 630 - 660°C b Boay, no3BomteT npimsn> cxetrry 
saoaHHyio KpHBOJiHHeEuyio (|>opMy npn o6ecne*ie:HHH MaxcHMajiraoK am AaHHoro 
CTeHTa ynpyrocTH. 

25 TIoBTopHoe 3aHCBOJiHBaHHC creHTa Ha onpaBKe c KpUBO jihh eilHOH npoAOJiLHoft 

ocbjo, <f>opMa Kcrropoft cooTBeTCTsyex 4>opMe npoxe3HpyeMoro cocyaa, 
ocymecTBMeMoe npH xewneparype 380 - 450°C b xeneHHe ot 1 ao 30 , no3BOJiaeT 
npHAars creaxy 3aaaHKyio KpHBommeficHyio <J>opMy npn oSecneqeHHH Tpe6yeMOH jeuia 
tfaHHoro cTeirra ynpyrocTH, He flocraraiocDteft bo3Modkhoto MaxcuMartfeKoro 3Ha^emra» 

30 *rro KHoraa 6tiBaeT hcodxootmo jmx H3roTOBJieHH« Tak Ha3MBaeMoro <<MJtraoro>> 
CTeHTa. 

^onoJiHHTejisHaH TepMoo6pa6oTKa creHTa, npoaojjHMaa nocne noaxopHoro 
3aHeaojiHBaHHa CTeHTa Ha onpaBKe c KpHBOJiHHefiHOH nponojn>Boft ocmo nyreM ero 
3aKajuai ox xeMnepaxypBi 630 - 660°C b aaoy H yaajiefiiia yKa&amiofi onpaajKH, u 
35 ocyraeCTBJmeMaH npa xeMneparype 330 - 530*C b xe^eHHe ot 1 ao 30 MHHyx 
ooecnerasaeT yMeH&meHHH ynpyrocxn oxnejiBHLix yHacncos creHTa or MaxcHMajiBHO 
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5 B03MO)KHoft no Tpe6ycMoH BejmHHHM 3a ctot n3MeHeHiifl ynpyrjax cboSctb Marepnojia 

BOTH Ha 3XTIX yTOCTKHX UpH HaJUPOTH y CTCHTa KpHBOJZRHCfiHOft l|>OpM£L 

npHMeHCHHe aHTHHOJia TiNi, coflepacaxnero b Mac, %: 55,5 — 56 Ni» ocrajMoe 
Ti ot» mroTOBJieHHca crreHra no3BOJi£er pemnrB nocTaBneHELie 3afla«m 3a c^er 
npHMeneHKa npexmaracwnbix onepaunfi: h peaaiMOB TepMoo6pa6cmcH* 

10 

Kpancoe ouHcaHHe 4>ttiyp Heprerceft 
CyraKocn, npe;yiaraeM£ix TexHsraecKHX pemenjatft HJunocrpHpyexca 
c^e^yiomHMH ^cepTeHcaMH: 

<J>kt. l - o6nma ^ creHxa c npHMOJiBHefiHOfi npojtomHoft ocwo; 9 
1 5 <I>Hn 2 - o6mnfi BHn creHTa c KpHBOJnmeftHoft npojioJibHofi oc&xo; 

<X>ht.3 - oSmnfi bhh npoeKOHfi npoTHBonono»cHiJDC oTHocHTenLHO npoziojn»Hott 

hjiockdcth crreirra sneeK Ha yxasaHHyio hjiockdct^; 
<l>Hr. 4 — o6nxnfl bhu creHra h onpanjcH c KpHBOJnnacettawMH trpoaonKHLiMH ocsmh b 
c6opice; 

20 

Ilpeziuo^iTHTejn^Hwe BapnafrrH ocymecraneHHa H3o6pereHHH 
ITpefljiaraeMBrfi creOT BBznojmeH b sane ceTrororo nojioro o&teMHoro Tea a 
1,2, o6pa30BaHHoro neperuiereKiieM no MeHBineS Mepe zcsyx rpynn bktkdb, 
pa3MemeHHBDe no bhhtobwm cimpaaHM c npoTHBono/KMKBBiNffi HanpaBJxe&&ftMH 

25 3axojtoB, BBuiOJiHeHHUX H3 ejOHHoro oTpc3Ka huth» warepHait KOTopofi o6iiajaeT 
ynpyrocTBK) * naMHTtio 4>opM£i- Taioae cruxes** am acnojpreoH a wng b xejie Hejioseica, 
KpOMe BMnonneHHH o6*3axejn>Horo ycjioBH* OTHOcuxejiBHO kx xopomefl 
6*tojtonraecicott cobmccthmocth c tkohsmh opraHH3Ma, jiojdkhm hmctb TeMncparypy 
soccTaHoBJieHKB 3aaaHHo;& c|)opMSi b npwejiax or -10 no +40°C h oSnajtaxB 3$<|>eKTOM 

30 CBepx3JiacxHHHOCTH tf itpoaBJWtioinHMca npn TeMneparype Bwme 36°C. B KOTecTae 
no/K>6Horo Maxepiiana peKOMeHnyeTCH HcnojzuoBOTB tbk Ha3UBaera&xtt «MeOTHHHCKHfi 
HHTHHOJi» f T.e. ciwaB TiNi, co/xepxtamHtt b Mac. %: 55,5 - 56 Ni, ocTaJiwaoe Ti. B 

3 aB iHCHM O CTlI OT M CUfmriH CKIXK TpeSoBBHUfi CTCBT H3 rOTBBJIHBaTkC H KBK C 

np^MOJIHHeaHOtt IIpOttOJltHOtt OCfcIO, T&K B C KpHBOJIHHe&HOtt- TIpOTHBOnOJlO^HMe 

35 oxHOCHTejn»Ho npoAOJitHoB iuiockocth creHTa sree&KH 3 A BtmonHrayrca co 
CMemeHHeM othochtcjibho Apyr ^pyra. o6ecne^HBaKMHHM HecoanaseHHe npoeicrmft roc 



WO 03/059199 

PCT/RUI) 1/011577 

17 

5 scpuiHH Ha yicasaEHyio nnocKDeTB. 3ro cb^oho c oco6ettHocr*MH aaHHott 

KOHCTpyKUHH CTeHTa, npH KOTOpoli nepeHJieTBHKH HHTH, oSpasyKDUinC BepfflHHH «ee K 

creHta, xoHTaKTHpywr aaaxnecT. B 3tom cjryuae npn pajtnnuiBHOM ctksxhh crcnra, 
ocymecraweMOM b nponecce ero ycraaoBKH s AOcraaJunoiHee ycrpoHCTBo, npn 
OTcyrcTBHH yicasaHHoro cjnuira npoTHBonoiro«Hnx Hieex oSmaa -roramiHa cresra b 

10 Mecre KOHTaKTHpoBaBHH hx Bepmim cocrraBHT He Me H ee ranapex imaMeipoB hhth. 
npH COTHre npoTHBononoaattix jreee K b oahom KanpaBjieHHH b^ojq xaKoa jm6o napti 
napamteJiBHBixcTopoHaHecK oSaxaa TommtHa creHra b Mecre KOHTainnpo Bamta ^ecK 
cocTaBHT He MeHee rpex ffaaMerpoB hhth. H to^ko np H cflBHre iipoTHBOttOJioacHMx 
roeac b HecxoJitKHx HanpaaneHHax ( ecjra cubht jraeeie nponcxoflHT b HanpasjieHHax 

15 napajuiejiBHiax hx cropoHaM), mm co^eraHHH casaxa aneeK c hx paaaoporoM HJm 
CABHre sni&cK B OTaroHajttHOM HanpaajieHHH hhjkhhh npeasji o6mefl xojnmimi creHra 
b Mecre smrraicra aneex mojkho aobccth no p&yx. jotaMerpoB hhth. Otckwh ammo, iro 
MSHHiooannH oSmeii tojhhhhw creirra b Mecre BoaMoxHoro KOHTaicra 
npoiHBonojioam« jreeeic moscho ,ao6irn,cji czmHras iraeftKH pasjnPnaiM oSpaaow. 

20 BaacHO rarnxo oSecnewn. Hecoanaflemie npoexnHfl Bepnms npoTHBonojioaonax 
oTHocHTc^BHo HpoaoJttHOH hjiockocth CTeHTa jMeeic, na yxaaaHsyio hjiockdct*. npn 
HsroroBJieHHH creHra coraacHO saraneHHOK KoHcrrpyKHHH ero jreeftKH 3,4 HMewr 
(popMy pow6ob, opHeHTOpoBaHHBix ojihoh H3 ^HaxoHajjeH sawn, och CTeHTa. Rax 
npHAascaa yicaaaHHofi KoHCTpyjc^irn MaKCHMantHoa paaHaittHofi jkbctkoctb 

£5 aejiecooSpasHo, tto6n b^ojii, och creHra 6mitm opaeirrnpoBaHU Men&inHe .msaroHWiH 
jraeeK, a HecoBnaaeHHe npoeiamfi BepnrHH npoTHBonojioxaawx ' OTHOCHTejifcHo 
npoflOJiLHoft nnocKDCTH CTeHTa zhzsk Ha yieaaaHHyio ujiockoctb ooecne^naajioci. 3a 
cner c^BHra Ha paccroaHHe h npoTHBorcojioKHbix aneex broils och cresTa. PaayMeeTCii 
cxa3aHHoe se .sojbkho noHHMan,c« b tom cMwcne, *rro npa jibhhbdc ycjiosaax a jdo6om 
i Mecre CTeHTa o6a3arejiBHO o6ecneHHBaerca MHHHMaji&Ha* TOJinniHa CTeHTa b 
npeaejiax OTyx siiaMeTpoB hhth, nocROJitxy nejihist nojiHocrwo HCKjnoian, air/nan, 
Korjia aepniHHa KaKofi jih6o xneftKH cresra npn paflnajiiHOM cwarnH He Boflaer b 

KOHT&KT CO CTOpoHOH npOTHB 0 no«0«HOH HieftKH- OSS&KO BimoJIHeHHe creHTa CO 

cMememreM npoTOBonojioacH&ix oTHOCHreriBKo npoflojn,Ho# hjiockocth creHTa jraeeK, 
otho CHTeiiBHo «pyr apyra, o6ecneiniBaK)iHHM HecoanaAeHHe npoeKHHH hx BepmHH na 
vitasaHHyto njiocKocn., nosBOJweT CBecm Ta«yio BepoHTHocn. k MHHHMyMy, neM 
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5 jio CTHraeTc a ynynnieHHe Tpac<$>opMHpyeMocrH creHTa h yBejiH^eHae ujxothocth ero 
yKJiajocH b jiocTasjuoozzxeM ycrpoftcTse. Ctcht rarxyraBJXKBaercx b HecKOJi&KKx 
Bapnairrax, BLiSop KOToptix onpeAeJiseTca ycjioBH«MH nposeneHiiH KOHxpeniOM 
onepamni. B nepsoM H3 pewoMeHflyeM&ix BapHasrrax hhth creaTa npzflaioT pa3JinHHyio 
ynpyrocTb Ha ero oxaejiBHEnc ynacncax (aanpHMep, Ha ynacncax a, b, c, Oht. 1) npH 

10 coxpaneHHH ommaKQBoR to juxxkhu hhth no scefi zuinne ctchto. Bo BTOpoM sapnaHTe 
ctcht xapaKTepH3yeTM HajmraeM y ero orjiejiBHKDC ynacrKOB paanHHHofi oceaoft 
KpHBmmj npa coxpaHCHHK no scett mwjze CTenra mhhhmbjibhbdc otkjio He hhh 
reoMexpKHecKHX pa3Mepos jaraeex y HCKpHBJieHHwx h np*MOjmHeftHjox y^acTKOB 
cfreHTa, He npeB&xBxaKMXiHX 20% npH MaKCHMajitHO uonycxKMog KpnBHSrie creHxa. B 

15 TperbeM BapKaHTe cresTa Hamrme pa3HB<raofi occboS kphbh3hm y oxaeji&Hbix 
yriacxKOB ctchts. coHeTacTCH c npH^aHHeM HHTH creaTa pasJnrqHQft ynpyxocTH Ha ero 
oT^zzejrbHBix ynacrjcax (HanpHMep, Ha ynacncax a\ b' f c 7 , <J>ht. 2) npn coxpaHeHHH 

OAHHaKOBOfi TOJimHHLI HHTH HO Bcefi JXJIHHC CTeHTSL B 3a©HCKMOCTO OT OCOSeHHOCTefi 

K£>HcrpyKOH« crenra npejuiaraeTG* hcckojibko BapnaHTOB ero mixrroBJieHHJL 
20 B nepBOM Bapnanre cnoco6a, npensa3HaHeHHOM oth mroTOBJieHH* 

npHMonHHettHoro creHTa c pa3JiHHHofi ynpyrocTwo hhth Ha ero oxaejxbH&xx yiacncax, 
HHTHHOJiosyio hhtb HaBKBSLFOT Ha onpaBicy, B£inoJiHe*iByjo b BH^e Tena BpameHHa c 
npjjMOHXiBeaHoft nponoJH>Hofi oc&io h cna6>KeHHyio HanpasjMioraHMH, aaAaxoxzxHMn 
TpeSyeMBiH mar hsmotkh cirapaJiefi. B npouecce Ha&HBKH ocymecrBzwioT 
25 nepenjiereHHe no MeHtmeft Mepe OTyx rpynn Buncos, pa3MemesHux no buhtobum 
coHpaji&M c nporaBO no jiomchbimii HanpaaiieKHAMH 3axoAoa, ^opMHpyx tcm csmeim 
ccr^axoe nonoe o6T>eMH0e teno creHTa 3azxaHHO& 4>opM£i h pasMepoa 
cooTBeTCTByioHmx ero paSoneMy coctoshhio. CMemenne npoiHBonoJioxcsfeix 

OTHOCHTCJIBHO IipOHOJIfcKOft IUIOCKOCTH CTCHTa KttGK rtpOHSBOOTTCH XZOOpeACTBOM 

30 c£B*ira b^ojil och creHTa. HanpaBJisaonxHx, ^HKCHpyiomnx Ha onpaaKe wecTa 
HaxoayxeHus yanos nepenneremifl hhth h cooTBOTCTBeHHO BepiHHH ;reeeK creHTa k 
o6ecneTOBatomKx 3aAaHHBift mar h&motkh cnnpanetf . npH 3tom, htoSli ooecnewrb 
HecoBtta^eHne upoeicmia sepimm npoTHBonojro^ocLix othochtcjieho npo^ojibHOH 
rinocKocTH CTenra aneeK Ha yKa3aHHVK> xuxocicocTBi ^ocraro^HO cMecroTt b oceBOM 

35 HanpaBJieHHH HanpaB/iAfomne Taic, <rro 6hi hx cotkt h b j^HaMerpaixbHO 
npOTHBonoJio>K3u»ix TO K 3xax onpasKH cocTasHJi 1,2 — 1.5 ztHajvterpa hhth. ripiweM, kbk 
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5 Shisio 3fCcncpHMeHraJiBHO ycraHoaneHo, yxa3aHHLift cabkt HaupaBJiHioiUHX npHBOAHT 
He toabko k ciiBHry npoTHBononQ>KHwc meeK CTCHTO B OCeBOM HaitpaBneHHH, HO H K 
roc pa3BopoTy > bsjudo ojeMy cac npn^HHofi Me6ojn»moro yMeHBracKHfl paAKajitaofi 
acecTKocTH creHTa, cocraBJunoniero opH yica3aHHOM CABHre He Soiiee 5% ot 
panHaribHott xccctkoctii cxeirra AO pa3aopoTa jraeeK, hto jienoo KDMneHcnpyeTca 3a 

10 cner ysejiHHeHKH ynpyrocrra hhth bcjicactbhc nocjie^yiomefi TepMOo6pa6oncH. riocjie 
OKDH^aHaa 4>opMHpo»aHHJi Tejia creHTa aji* coxpaKemw h 3anoMHHaaHA ero <|>opmbi H 
pa^MepoB ctcht nouBepraioT 3aHesojiHBaHHio» ocyroecTBJiaeMOMy rryreM aaicaitKH 
creHTa ot TCMneparypti 630 - 660°C b Boay, npHAaiomeft MaKCHMajibHyw am AaHHoro 
cresra ynpyrocr*, onpeAenseMyio yupyrocrao hhth ( E « 83400 MTIa, E — MOAynt 

1 S lOnra Maxepnana hstk, MTIa - MerallacKamO. 3areu creHT ocBo6o>KnaECrr or onpaBKH 
a yMeHBmaiOT ynpyrocn* OTAenBHux ynacTKOB creHTa, noABepra* hx sxopirmoE: 
TepMoo6pa6oiKe jrpH TeMneparype 330 - 550°C b TeneHHe ot 1 AO 30 MHHyx. 
TepMOo6pa6oTKy motkho npoBOAHTB c ncaoJiB30BaHHeM H3BecxHMX HarpeBarejiefi 
KDJTbueBoro rana 2aAaHnoro AH^Merpa h ptccp HHBi^ to* no3BOMeT yMCH&niBTB 

20 ynpyrocTB hhth Ha otacjibhjjx y^acrKax creHTa ao 3aaaHHofi ©enmiHHjbi (ao E « 54000 
— 58900 MTIa ). Tajcoft ctcht peKDMennyeTCJi ahh ycrrpaHeHHH creH03a, BBoraaafiMoro 
BHemsHM ziaBJieHHew Ha oTACJiBHMe ynacncH npoTeanpyeMOro oprana (nanpKMep, npn 
a^enoMe) h/hjih npn HajnraHU OTHocirreJi&HO He6ojn>mHX HCKpHBJieHnS y 
npoTesHpyeMoro opraHa. 

25 Bo BTopoM * BapnaHTe cnocoSa, npeAHa3HaHeKH0M txnx. asroTOBJieHUH 

KpHBOJmHeftHoro creHTa KMeiomero MaKCHMajtBHyio Ana ASHHoro creHTa ynpyro cn» 
^opMHposaBHe TeJta CTeBrra npon3BOAar b h©ckojh>kd sranOB. Ha nepBOM 3Tane, 
ananorEHHO nepBOMy BapaaHTy cnoco6a, $opMHpyK>T ceTHoroe nonoe o6i>eMHoe xejio 
creHTa 3anaHHBix pa3Mepos, ncnoJiBsyx onpaBKy, BbnrojiHeHHyro b BHA& reJia BpameHHa 

30 c np^MOJiHHeftHoft npOAOjiBHOft ocmo. Etocjie oKOKHaram nepBoro 3Tana 
$opMi«poBaHHH reJia creHra ajw coxpaneHKH h 3anoMHBaHHa nony^eHH^Pc <j?opMM h 
pa3Mepos ctsht noAsepraioT 3aHeBOJiHBaHHio, ocymecraJiaeMoro nyreM 
TepMOo6pa6oTKH cTeura fta onpaBKe c npHMOJTHHeftHoft npOAOJi&HoS ocmo npH 
TeMxiepaType 330 - 390°C a TeneHnn 5-20 MKHyx riocjie 3Toro <rreHT ocBo6oHCAaK)T 

35 ot yKasaHHofi onpaEKH h oAeBaicnr ero Ha onpaBKy 5 c KpHBOJniHefiHoSt npOAOiiBHOft 
oci>k>, 4>opMa KoxopoH cooTBeTCTByeT <|>opMe npoxe3HpyeMoro cocyixa, nocjie nero 
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5 XXpOH3BOAHT UOBTOpHOe 3EHeB0JIHBaHHe CTCHTB nyTeM eit> 3aKaJHCH OT TGMnepaTypu 

630 - 660°C b Bony 9 npHAaKrajefl MaKCHMantHyio ajih AaHHoro ctchte yupyrocTB, h 
yjXBJimor onpaBKy. Hcnojn>30BasHe b 3TOM Bapnairre AByx onpasoK pa HaroTOBneHHs 
cxeHTa onpenejiffeTM bo3hhkhob©hh©m 6cun»imix xexHonoraniecKHx cjioxchoctcA npn 
nonuTKe $opMnpoBaHH& Tejia creBrra nyxeM h&bhbkh h ncpwuicrcHEm hhth 

10 Heuocpc^cTBejrao Ha KpHBOjmHeftHOii onpaBKe. Drear mroTOBjieHHHH no AaSHOMy 
cnoco6y peKDMewiyeTca ucnojrb30BarB npii hbjihhhh 3Ha*nrrejn>HMX HCKprnjienHft y 
npoTe3HpyeMoro opraHa. 

B TperseM sapaaHre cnoco6a, npeAnasHaneHHOM: am HsroTOBJieHHA 
KpHBOJmHe&aoro cTexrra HMeiomero 3axtaHHyio yxxpyrgcrt, He Aocraraiomyio 

IS BoaMo^cHoro MaKCHMSJibHoro 3HaneHHH, $opMHpoBamie TCJia cTCHra xarace 
nporrSBOjtwT b HecKOJttKO sranoB. Ha nepBOM 3Tane, ananoraHHo nepaoMy h Bropowy 
aapnasry cnoco6a, 4>opMHpyK>T cernaToe noxioe o6%CMKoe Teno creHTa 3a^aHHux 
pasMepoB» Kcnojxb3yja onpaBKy, BMnojraeHHyio b bras ' xejxa Bpamemaw c 
npAMOjnmeiteofi: npoAon&Hofi oc^to. riocne okdhtohhx nepsoro 3Tana ^opMKpoBaHHH 

20 TCJia cxenra am coxpaHemaa h 3anoMiraaHaa nojiyneHH^ix <£opMBi h pa3Mepos ctcht 
noAaepraiOT 2aHeBOJiHBaHHK>, ocyuxecTBJmeMoro nyrCM TepMOo6pa6oTKH cxeHra Ha 
onpaBKe c npaMOJiKHeftHoft hpoaojibhoh octio rrpH TeMneparypc 330 - 390°C b 
TeneHHH 5—20 MUnyr. riocjie sxoro crenx ocbo6o>kasiot or yKa3aaa;ofi ozxpaam h 
OAeBaK>x era aa ortpaBKy c KpHBOJiHHeitHoE npoAOJiBHoft oc&io, ^opMa KoxopoE 

25 cooTBexcrsyeT <J>opMe npoTe3iipyeMoro cocyzsa, nocxte <*ero 2xpoH3Bojwrr noBropHoe 
3aaeBOjjHsaaBte cTeirra nyTeM ero btophhhoh TepMooSpaSoncH npa TeMneparype 380 - 
450°C b Te^eane or 1 ao 30 h yaaxunoT onpaBKy. KpasoimHegmm ctchx 
H3 roTOB JiesHbtH no AannoMy cnocoSy, teoTopMfi moecho Ha3Baxt «mktkhm crei*TOM», 
peEQOMeHAyercs HcnojtB30Ban» b rex cjiyqaax, Kor^a ot creaTa He Tpe6yerca 

30 MaxcHMajiBHofi BcecTKDCTH, sanpnMep, juui ycTpaHeHtta nocjieAcxBHft SajuioHnofi 
zgmaxautm apTepxiu c B&ipaaceH&oif KpuBiUHoQ , npu irpoBe^eHmi Koropofi *racxo 
Ha6jnoaacTca pa3pMB h oTCJioenue hhthmm. J(pyruM npHMepoM Moryr hbahtsc* 
arcynan npOBeneHH^ oncpanKH b Toft o&iacTH Tejia, rae HMejorcn TpynHocxH b 
KOHTpojmpoBaHHH xo^a onepaixtm c noMomtio pemrreHOBCKoro t&JryHemix, HanpnMep, 

35 b 6ptomHofi nojiocTH t oco6eHHO y Ty^Htix 6ojibhi»ix. B 3Tom cjxynae, ecnn bct Apynix 
orpamraeKHu, momcct oica3aTLor aejrecoo6pa3HtiM ncnom>30BaHKe CTenxa c hcckojibjco 
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5 eoJitiUKM ceneKHeM HitTU, *cro n03BOJiKer oSecne^HTt Jiyroocyio bhjshmoctb creHra b 
peHTreHOBCKOM mjiyneHHH, yMCHXttuHB npn Heo6xojpaMOCTH H3jmmHK>io ynpyrocTt 
cTeHxa. 

B HersepTOM sapnaHTe cnocoSa, npcziHa3HaHeHHOM zyw H3roTOBJXCHHja: 
KpHtBOJiHBOKHoro creHTa c pa3Jm«iHofi ynpyrocrtK) hhth aa ero oxnejxtsnjx ynacTKax, 

1 0 $opMHpoBaHBte Texta creHTa raiOKe npoHSBoaar b HecKOJiBKo axanoB. Ha nepBOM 3Tane, 
aHajionraHO npe/uJzjyniHM BapnairraM cnocoSa, 4>opMHpyioT ccraaioe hojioc o6i>cMHoe 
Tejxo cTCHTa 3aaaHHwx pa3MepOB, ncnojiKsyH onpasay, BtmoJiHetfHyio b Bune rwia 
BpaxueHHA c npHMOjniHefeaoj& zzpojocojiBHofi ocbjeo. riocjie oKOHHaHHH nepBoro 3Tana 
<£opMfcpoBaHira Ttwia crreHTa ^ coxpaHeHasi 2 3anoMfcHaHHjr noJiy^eaaux <j>opM*r h 

15 pa3Mepos creHT noflBeprajcrr 3afieBOJiHBasino, ocymecxBnaeMOMy nyreM 
T^pMoo6pa6oTKH creHra Ha onpasKc c npHMOrtHHefiHott npoAO^taoft ocmo np» 
TeMneparype 330 - 390 P C b xe^eHHH 5 — 20 mhhjtv Ilocjie 3Toro ctcht ocBOOOECflaioT 
ox yKa3aHHOH onpaBxn h oacbqiot ero aa onpa&xey c KpHBOJiHHciiHoft npoaoJibHoS 
ocmo. $opMa KDTopoa cooTBCTCTByer <J>opMe irpoTe3HpyeMoro cocyzca, nocize nero 

20 rrpoH3BOA«r noBTopKoe aaHeBonraaaHe creHra rryreM ero 3a&canKH ot TCMnepaiypLi 
630 - 660°C b B0fly» npaffaiomea MaKCttMajiraryio jwih ^asaoro CTeara yupyrocn*, 
oxipe^ejiHeMyjEO yrcpyrocTtK) hhth ( E « 83400 MTla). 3areM ctcht ocboSohcotiot ot 
onpaBKjec h yMeaBmaiOT yupyrocTB oxzxejifcHfcix ynacncoB crreHra, noroeprajr hx 
BTOpOTHofi TepMOo6pa6oTKe npn TeMnepaiype 330 - 550°C b xeienne or 1 xo 30 

25 MHHyx TepMooSpaSoncy, kbk h b xiepBOM BapiiaBrrc cnoco6a, mohcho npOBOOTro c 
HcnoJiB3QBaHHeM M3BecTHKix Harpeaarejiefi KOJimeBoro nma 3anaHHoro jraawerpa h 
ranpuHBi, hto no3B0JX^er yMeHtmutrfc ynpyrocTB hhth Ha oraeJiBHBix ynacTicax CTejrra 
ao 3ajtiaHHott BejZHHUEBX (ao E « 54000 — 58900 MTla). Taiooft crearr peKOMeH,ayercjt 
Ana acnoJib30BaEBift npn KajiHHKH oco6o cjiojKHofi KOH^HTypanHii y npOTesapyeMoro 

30 opraaa. 

Bo scex cnoco6ax HcctojiMyioT onpaBKH H3roTOB^eHHtie H3 >KapocrofiKoro 
Maxepaajia, a tcjio crreHTa <|>opMHpyiOT H3 ejiHHOro orpe3Ka MeTajuiH^ecKoft hhth 
BwnojmejaHOfi H3 <cm e aihxhh c ko ro i^UTHHana», r.e. cruiaBa TiNi, co^epaecatnero b Mac. 
55,5 — 56 Ni> ocraiLbHcc Ti. Ilpn H3rOTOB^CHHH ctchtb TeMnepaTypy h speMH 
35 TepMoo6pa6oTKH b y Ka3 aHH bix iraana30Hax BtiSnpaioT H3 ycjiOBH^ hx 
nponopaHOHajiBtfoCTH coAep>KanHK> Ni b cnnaBe h o6parHott nponoprxHOHam.HOCTH 
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5 BcmmiHe ynpyrocTH sajiaBaeMofl orjcentHMM ynacTKaM cxghx&l VkasaHHue 

SaBUCHMOCTH (JfcUIH yCTaKOBJjeHM 3KC nepKMCKTaJH>HO HMCHHO AJIH «Mfi/ \ n I tHHCKPTO 

HJ?rrHHOJia», xe. ;xna HHT^HOJiOBoro cnatoa c rtpHBeaeHHWM coAcpaameM 
kdmho HenroB , TaK, HanpHMqp, b HeTBeproM Bapnajone cnocoSa npst 3ajxaHHH 
M»ep«ajiy hhth Ha oraejibHiJDc ynacucax creHTa ynpyrocro npn mropofi E»58700 
10 MTIa, b saBncaMocTH ot cOAep^caHHJi HEKftiiH b cnjiaBe TeMnepaoypa h BpeM* 
TcpMoo6pa6oTKH Moryr 6utb Bw5paaw b cjienyK>nmx £Haiia30ifax: 



# 
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CczjepacaHHe 

HHKCJUIB 

ciuiaBe 
Mac.% 


TcMncparypa 
oTsosra 

°c 


Tewneparypa 
3aKaracn 

°C 


Bpemi TepMOTecicoa 
o6pa6oiKH 

MER. 


riepBinH&H 
TepMoo6pa6oTtca 


BTOpBrraaa 
xcpMoo6pa6oTKa 


55.5 


330 - 390 


630-640 


5-10 


1 - 10 


55.7 


390 - 450 


640 - 650 


10-15 


10-15 


56,0 


450 - 550 


650 - 660 


15 -20 


15-30 
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npefljiaraeMas TexHOJiomx HaroxoBJieHHH creHTa He oipaBsrnmaetca 
H3roToajieHHeM ctchtdb tojh.ro npcywoKeHHott KOHcrpyron, a moxct 6wrb 



HcnojttsoBBHa H npn wroTOBTOHHn BwnojmeHHax m HHTHHOJia cxemoB apyrofi 
KOHCTpyiamH. O^maKo HaH6ojn,inaa ^^kthbhocti, saasjieHHofi xexHOJionm 
npoxBJiaeTca rrpn mroTOBjieHHH creHroa hmchho npeaJioaceHHofi KDHcrpyioiHH. 

Pa6oxa ycrpoaciBa ocyinecTBHserc* cneayiomnM oGpasoM. npoTe 3H pyeMufl 
1 5 opraa b mcctc ycxaHOBKH cxeaxa KarerepHSHpyioT h npn hgooxoahmocth ycrpanmoT 
cxe«o3. Crein> roroxoBJieHHUfl hs MewmaHCKoro HHTHHOJia, Bawwiaanniaiar jao 
TCMneparypw paBHoft hjih MeH&mea TeMneparypia aa^ajia npsMoro MapxeHCHTHoro 
npespameHHH b hhthhwic (wut peKDMeiiayeMoro cocraaa Marepnajia hhth 
TeMnepaiypy saxonajKiroairas Bbi6npaioT b flHanaaoac ot - 5 *o +15 °C), HaixpHMcp, 
nyTeM o6pa6oTKH xjio P 3thjiom, BhnsrHBatoT b ocesoM HanpaaJieHHH wn. npimamw 
eMy MHHHManBHOro jmaMerpa h noMemanrr b aocTasninontee ycipoftcTBo. n P H 
BMrarHBanna cxeHxa crt> hhth ckdjibsot othochthubho apyr apyra, to> b coueraaim c 
saflaHHMM cothtom upoTHBOJicjfcaiUHX ^eeic OTHOCHTejDbHo *pyr flpyra aosBOJiaer 
M«HHMH3HpoBaxB HHaMexp HcnojnayeMBix npn onepaura KanrrepoB 6e3 BHCceHHS 
25 HeooparHMUx HapymeHHfi b crpyiaypy creHTa h HSMeHeHHfl tojuuhhm hhth. B 
KanecrrBe aocTaBJunooiero ycrpogcTBa jum BMniwHTarom crem-E MlNn » acowwo*™ 
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5 n3BftcTHtie ycrpoficTsa, nanpHMep, npHBeaeHHoe b nareHrc RU 2149037, A61M25/0, 
1997, 3areM Aocraajiatomee ycTpoflcroo co ctchtom hqa- nocroraHKM 
peBcrreHOJioraHecKKM KDHrpoJxeM tfocTaRJiaioT c noMontwo Ksrrerepa k Mecry 
npoTesHposaHHa, nocne wo BBicBo6o3*yiaioT ctcht h yuajrooT AocraBJiHK>n*ee 
ycrpoftCTBO- IIoa bomcSctbhcm TCMnepaiypw Tejia cxe**T aaHraaeT HarpeBsrBca, 
TeMnepaxypa hhth crenra cthhobhtbch ( bbhuc tohkh MaprcncirrHoro npeBpameHna 
HirniHOJia h ctcht b npoijecce BMcao6owaieHM 3a HecKDJDbKo ceicyHfl BoccrraHaajzHBaeT 
nepaoHMajibHo 3a£aimyio 4>opMy. ITocjie 3TOtt> crenr, B3aHMOAeftcxBya co cxeHKaMH 
itpcrre3npyeMoro opraHa, HanpHMep, aprepuut, noOTepaeKBaerr hch3mchhlim npocBer t* 
reoMeTpmo yicaaaHHoro oprana 3a chct CBoefi ynpyroc-ra b tctohhh aeoGKOaswtoro 

1 5 BpCMCHH. 

ITp OMKQUJieHHaSE npHMeHHMOCTK 

IIpeiyiaraeMMft creirr moxct Hamu xxmpOKoe npHMeHeHHe b oSnacTH 
Me. rwnwm.T , HcirojEb3yK>meft 3imoiipoTe3HpoBaHHe, ahh BOccraaoBJieHHa upocsexa b 
cyKeHux ynacTicax cocjoiob h jipyrax nonrac opraHos, tx oSecneHHsaeT 3$4>eKTHBHoe 
BoccraaoaneHHe a nozwep»3HHe npocseTa noxtt.cc opraHos, b tom hhcjic h 
KpuBOJiraefimDC, o&ianaeT xopomefi 6HOtfonraecKDtt coBMecrHMOCiwo c ncaHflMa 
opraHH3Ma, wanofi TpaBManraBtocTLK), yMHBepcajn,Hocn»K> <£h3hkd - MexaranecKHx h 
25 reoMeTpuraecKJix xapaKTepHcnuc, 6oJi£>tHHM AHaiiasoHOM ranopasMepoB, 
o6ecneHHBaiom;ero B03MoacHocrt ncnoji&30BaHHa KaxeTepoB Majioro anaMerpa, a 
Tarace He TpeSyeT cjioxasoft cucreMti AOCTasKH creirra. 

KoHcrpyKOM creHTa no3BOjraer eMy aocTaroH H o xoponro npncnoco5HTBC# k 
reoMCTpun nojibix opraHos, b tom nucjie oxmHaBtttotxc* Sanfcraoft KpHBranoft, u 
30 CBecTH k MKHHMyMy HCTcejiarejiSHMe BoszceftcTBiia or ynpyrax chji, BOSHHKaioxziHx npa 
H3rn6ax ctchte. 

IIpeAJtaraeMBta cnoco6 H3rcnroBJieH«JJ CTeffra no3BOJwer o6ecneHHTb cepnftHoe 

XipOIX3BQ2XCTBO CTCHTOB 3a»BJICHHOft KDHCTpyRURtt C AOCTmKeHHCM 3aSBJICHHfiIX 

xapaicrepHCTHK. ITpH 3tom oh He Tpe6yex Eoporocroamero o6opyaoBaHHs h cjioacHofi 
35 xexHOJiorHH mroTOBJieiraa, a xaKHce no^BOJiaex HSrxrraBjmBani ctchtbi 
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5 aaanrapoBasHwe k HHfflonwyajiBHWM ocoSeHHocniM npotesiipyeMoro opraira 
KOHspeTHoro narmeHTa. 

VkaaaHHtie oco6enRocra npeanaraeMoro cTeara n cnocoSa ero roroTowieHHa 
cnoco6crayioT cosflanmo Heo6xo«HMHX ycfloaafi jwa Maccosoro npaMeneHxw 
3H«onpoTe3HpoBaHHH npa aenemm 3a6oaieBattHfi ncurax opraaoB. 
10 PeayjoraxM npHMeHeHHs aaswiseMoro ycrpoficraa M oryx 6*m, 

npoHjunocrpHpOBaEU eyieflyiontHM npicvicpoM H3 npaKTHKH. 

IIpnMep 

BojibhoS K. 63 Jiex, ztmrrenaHoe cTpajjaa arepocKJiepoaoM MaracrpamHtDC 
15 aprepHS rasa h hhkshx KoaeHHocrefi. B Te^esne nocaeumero M ecima no 
rocnHxajimamiH ycyry6HJinc & chmhtomu nepeMeacawmefica xpoMcra* co cropoHU 
npasoa HHatHeS kohchhocth - Sarin b HKpoHoiioaiix M&mmax npasofi roaera 
B03»HKajm nocne npoxoxczzeHHa 50 - 70 MeTpoB. 

npn aprepHorpsKpHH rasa ai^BJieH JiOKajiBHoft crems npafiofi oSrueft 
noaawoniHofi apTepacn. B*ina BwnojraeHa 6ajinoHHaa snaaruraia ciescosa arofi 
apTepaai. OflHaKo nocne ynaaeana 6ajiaoHHoro narercpa op H KDHxpoawiol* 
aprepHorpa$HH Tasa HaoraQoajica 3Haqjrre^,HMfi ocraro^HLifi ctchos itHJiampoBaHHog 
apTepHH. B CBJCH c 3tmm nepea M ecan. 6oji&HOMy b o6jiacn> creH03a npasott o6mefi 
noOTraHoii aprepHH 6ttn HMnnasrHpoBaH HHTHHOJioBHEfi creHT saaaaeHHOH 
25 KOHCTpyKHHH, pasMepoM 10 x 60 mm c TOJimimoft mm* 0,2 mm. npn aprcpHorpa*HH 
Ta3a npoBe^eHHoft nowie onepaipui oTMeianaci. ooaHa* jmKBuaamia creao3a. 
Chmhtomh nepeMeacaiomefica xpoMona npaaoH HHacnefi kohchhocth nciesan yace aa 
cjiezoTomufi seic. nocne KopoTKoro Kypca ae3arperaimoHHott Tcpamm 6oj»hoh 6un 
BtnmcaH Ha aM6yjiaropaoe aeroHHe. IIpH kohtpojibhoh apTep H orpa$HH Tasa, 
30 BBinoaHeHHofi lepes 8 Mecanea, orMeneHa nojma* npoxoaiiMocn, npasofi 
noOT3aomHoft aprepHH. HhthhojiobmA ctcht noKptwca c BHyrpemefi cropoHUt 

TOHKHM CJIOeM HeOHTHMM. 
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5 OopMyna rooCpereHHa 

K Ctcht; BfcinojracHHMtt b BH«e ceTHaxoro nojioro o&BeMHoro Tera, 
o6pa30saHHoro ncpexuteTCHHCM no Memnxefi Mepe A&yx rpynn bhtkob, pa3Mcmeamax 
no BEflrosuM cnHparaM c npoTHBonojio^cnuMH HanpaBJieHHHMH 3axoaoB t 
10 BbinojzHeHHBDC K3 eoiiHoro crrpe3Ka hhth ? MaxepHarz Koropoft o6jxaoaer ynpyrocrsK) h 
naMmro tfropMBL, oxEH^asonjHfica tcm f hto, npoTHBonojio»CHwe othochtou»ho 

XIpO^OJEbHoft XHIOCKOCTH CTCHTS OTClSKH, BMHOJlHeHM CO CMCXgegHeM OTHOCHTeJH,HO 

flpyr flpyra, o6ecne^HBaiomKM HecoBnaixemjc npoefcucHfi hx Bepmra hb yKasaHHyxo 
nsjocKocTb, a aacrb ctchta »MeeT pBzmvwyjo ynpyrocn, he ero othcjibhux ynacncax 
1 5 rcpH coxpaneHHH oahhqkoboh TojzzxnnzBi hhth no Bcefi itraoie ctchts- 

2. CreHT, BBmojiHeKEttia b BHue ceroaroro nojioro o&bcMHoro tcjib, 
o6pa30BaHHoro nepenjiexeHHeM no Mem>nieft Mepe ssyx rpyrra bhtkob, pasMemeHnux 

HO BHHTOBMM CHHpaJIHM C ^ npOTHBOlIOJIOHCHBlMH HanpaBJXeHHHMB 3aXO£OB, 

BLnxojXfieHBzax hb em&Horo oTpeaKa hhth , Marepnajt scoropofi o6jxa^aer ynpyrocr&io h 

20 HSMflTBlO <|>OpMBI f OTJIHHaiOmHftCfl TCM, HTO HpOTHBOnOJlOMCHMe OTHOCHTejILHO 

npojaoJttHoa hjiockocth creHra jraefixH, Bhtnoimeuhi co cMemeHneM oTHocHrejcbKo 
^pyr flpyra, o6ecneiHBa*oinBCM HecoBnaaexrae npoeicnHfi nx Bepmini na yxa3BHHyso 
hjjockoctb, npaneM ctcht BwnoJiHeH c HajXOTneM y ero oxaejiBHUK ynacrKOs 

pa3HHHHOH OCeBOtt KpKBt£3H£I ITpH COXpaHeHHH HO BCeft JUXXmC CTCHTa MHHHMaJXBHWX 

25 OTKJioHeHHfi reoMeTpK^ecKHX pa3MepoB HHeeK y acKpnBJieHHux h npaMojmaefiHLax 
ynaCTKOB cTeHTa, He npeBtnnajomHX 20% npH mbkchmbjib ho ^onycxuMOft KpHBtGHe 
cTeHTa 

3. Oreirci swnojiHeHHWtt b suae ccmaroro nojxoro o6teavtaoro Texca, 
o6pa30saBcaoro nepecuieTeHtreM no Meramefi Mepe zosyx rpynn bhtkob, pa3MemeKHMx 

30 'HO BHHTOBMM CnHpaiWM C npOTHBOnOJIO>KH3WMH HaiXp&BJXeHHHMH 3aXOiX0B, 

BBinojiHeHHBDc H3 e^MHoro oTpe^Ka hiith, MaTepnaji KOTOpofl oSrtaaaeT ynpyrocrtio n 

tLQMXThJO 4>OpMH, OTJIHM&IO WW &CX T6M» HTO npOTHBOHOJlOHCHMe OTHOCflTejI&HO 

npoaontHOH nnocKOCTH CTenTa araefitKn, a&moJiHeHM co cMeinemieM orHOCHTejn>Ho 
Rpyr Apyra, o6ecne*ntBa*onrmM HecoBna^eKKe npoeiaXKtt nx BepMHH Ha yKa3aanyio 
35 njiocKOcrfc> a hhtb creHra HMeeT pa3jnrjHyto ynpyrocn* na ero oraeJi&HBrc yHacncax 
npa coxpaMeHHH cziHHaKOBofi TomnnHBj hiith no Been ajihhs ci^hto, npmcM ctcmt 
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5 BwnoJiHOH c HararjHete y ero otscjibhsix ynacrooB pasjonnroa oceso.fi * kphbh3hbi npH 
coxpaneHHH no acefi wmHe crcHTa MKHHMam>Hwx oxiejioHeHHft reoMerpHHecioxx 
paaMepoB «ecK y hckphbjichhedc h npaMomraeftmix yrocncoa ctchte, H e 
npeBtnnaiomHX 20% npz MaKCfiMajtbHo ^onycnjMoft kpkbkdhc creHTa. 

4. Ctcht no n.l mra n.2 hjxh n.3, OTJnraaiomKficfl reM, hto oh naroxoMeH. as 
1 0 KHTttHOJia TiNi, coaepacamero b Mac. %: 55,5 - 56 Ni ? ocrajitHoe Ti. 

5. Cnoco6 H3TOTOBJieHM creHTa, BKmonaiomHft ^opMnpoBanne cerrororo 
nojroro o&beMHoro rejia ra MerajtOT^ecKoft hhth nyreM nepeuJiereHM ee bhtkob, 
HaBHBaeMtix Ha onpaBKy, BwnojraeHHyio a Bxute rena spamem** c npaMommeftaofi 
npoAOJiBHofl ocbio, 3aHeBOjmBaHHe ctchtb Ha onpaBKe /xra npaaanna cMy 3aj&aHHo& 

15 *opMw h pa3MepoB cooTseTCTByioiijHx cro pa6oicMy cocToamao, ocymecTBJiHeMoe 
rtocpeacriBOM TepMOoSpaeoTKH, h nocjiejjyiomee yuanemxe onpaBKH, oraHHajomaficH 
^ ™> TeJI ° creHTa ^opMHpyroT H3 ejnmoro OTpe3*ca hhthhojioboS mmr i a 
3BHeBOJiHBaHEEe creirra npoH3BQfflrr nyTeM ero zaxamca ot TeMnepaiypu 630 - 660°C b 
nony, npnztaionieH MaKCHMajitHyio ot* aannoro creecra yupyrocTB, a nocjie yaajieHmi 

20 onpasKH yMeHMnaior ynpyrocri* OTflej^HBix ynacrxoB creHTa, no^epraa hx 
BTopinmofi TepMooSpaSoTKe npn reMneparype 330 - 550°C a revenue ot 1 30 
MKttyr; npn otom TCMnepaxypy h BpeM* repMOoSpaSo-rKH b yKB3aHH&xx jxHana30Hax 
BBiCnpaioT m ycjioB*** nx nponopmxo«ajibHocTH cojaepaKamno Ni b cmxase h o6parHofi 
npouopmioHajiBHo cth Bejnrame ynpyrocTH 3a^aBaeMoft OTAexcBHtiM y^acncaM 

25 CTeirra,- 

6. CnocoS roroTOBJieHHH creHTa, Braomajoirorii 4>opMHpoBaHHe ceraaxoro 
narxoro o6tei«£aoro Tera H3 MCTajuiH^ecKOif hhth rryxeM nepetmeTeHra ee bhtkob, 
HaBH»aeMKX Ha onpaBKy, BBitiojnieHHyio b BH#e Tejia spameHHa c npjiMOJiHHefiHoa 
npoAOjibHOH ocbio, 3aHeBOjnraaHHe CTeirra Ha onpaBKe jvia npH^aHiw eMy 3asaHHoft 

30 $opMit h pa3MepoB cooTBercTsyioircKx ero pa6oneMy cocto«hhio, ocyraecrajraeMoe 
nocpencTBOM xepMoo6pa6oTKH, n nocjxejiyjomee yzrajieHne onpaBKH, orjigqaro iuRfi cg 
TeM. hto reno creHTa (fropMHpyioT H3 e^HHoro orpe3Ka HHTHHOJioBoft hhth, a 
3aHeaoJiHBaHHe creirra npoH3BO^jrr OTa^aw, cHanarra njrreM trepsKHRofi 
TepMoo6pa6oxKH creHTa Ha onpaBKe c npHMOJiHHefiHOtt nponoixBHon ocbio 

35 ocymecTBJiaeMofi npn TeMnepaiype 330 - 390°C b TeneHiiH 5 - 2D MHHyr, a no 
OKOHHaHHio TepMoo6pa6oTKH H yziajieHHio yiea3aHHo& oxipaaiai creKT oziesaioT Ha 
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5 onpaBKy c KpHBoJianeftHOH npo^Hoft o« ( <popMa KoXopott cooxBexcxByex 4> 0 p Me 
npoTC3HpyeMoro cocyaa, nocae Hero npoH3BOA«x noaxopnoe ^cBonaBaHHe oxenx* 
nyreM ero aaKame* ox TeMHepaxyp M 630 - 660°C b bo W OT mefi MaKCHManBayx, 
am ™oro cxenxa ynpyrocrB h » onpaBKy, npn sxom xeMnepaxypy H ^ 
xepMooepaeotKH b yKaaaHHBPc AHanasoHax B^npaiox H3 ycnos** irx 
10 nponop^OKa^HOCTH coaep Mcaama Ni . cn^Be h o6paxHO« nponop^o^HocxH 
BejmHHHe MqKCECMajiBHoS ynpyrocxH npiwaaaewofi naHHOMy creHxy. 

7. Cnoco6 H3roTOBjieHHa cxenxa, BKJro^mHfi fcopMBpoaaHae cerworo 
nonoro ooWoro re*a H3. Mera^ecKofl hhth nyreM nepenaere^ ee bhtkob 
HBBHBaeMHx na orrpaBKy, BLmwmeHHyio b BH^e xe^a BpameeH* c npaMojiHHeHHofi 
15 npo^o^oH ocbk,, saHeBomma^c cxenra aa onpaBKe «hh rrpEUtaHHa CM y 3a «aHHOH 
4>opM*i B paBMepoB cooxBeTCTByKJnmx ero paSoneMy cocto*hbk>, ocy^ecra^eMoe 
nocpe«cTBOM xepMooSpaSoxKH, « nocn^omee .ynaneaae oapaBKH, oxaxx^aniics 
xeM, <rro xe*o cxeHxa cpopMapyiox H3 «pHo ro oxpeaxa hhxhhqjioboS hhth a 
3aHeBOJmBaHHe CTCHTa npoB3soflax ^Ba^w, cnanana nyxe* nepa^HOH 
repMooopaoonoi creaxa aa onpaBKe c np^MommefiHofi npo^nofl ocao 
ocymecTBJweMofl npn xeMneparype 330 - 390°C b reran™ 5-20 MHHyx, a no 
OKOHT ™° TcpMoo6pa6oxKH h y^en™ yxaBaHHon onpaBKa crenx oaeaaiox sa 

OnpaBKy C KpHBOUHHeteofi npO^HOii OCBKJ, <po P Ma KDTOpofi COOTBeTCIByex o>opMe 

nporesnpyeworo cocyna. nocjie nero npoHaBoaar nosxopHoe saneBonHBaHne creaxa 
nyTeM ero «oP^H0fl xepMooSpaeoxKH npn xeMneparype 380 - 4S0°C b xeHerae ox 1 
AO 30 b yflaji«ox onpaBKy, npa 3T om xeMneparypy a B peM* xepMooSpaSoxjca b 
yKa33HHMX ™ aaOHax BBBSHpaiox H3 ycnoBaa hx nponopnHOBanBHOcxH conepacaHHio 
Ni b cnjiaae h oopaTHoa nponopraoHajiBHocTH BejiHHHHe ynpyrocxn aajxaBaeMOg 
cxeHxy. 

8. Cnoco6 MsroxoBneHHa crem-a, BianoHaionxHa fcopMHpoBasHe cex-iaxoro 
nojioro ofeeMHoro xena na Mexaji^ecKOR hhth nyreM neperiaexeHH* ee bhtkob, 
HaBHBaeMBix na onpaBKy, BunoraeHHyio b suae xejia BpanxeHH* c npaMonHHctooft 
npo/xoBBHoa ocb*o, saneBtwiHBaioie cxeaxa H a onpaBKe xms. npHaaaaa ewy saaaHnoa 
*opmbi h pasMepos cooxBexcxByroumx ero pa6o<ieMy cocxohhhio, ocywecrajweMoe 
nocpeacxBoM xepMoo6pa6oxKH. a nocneuo^omee yna«eHHe o no as km. erniHHaiomHftca 
xe.M. <rro xeao cxenxa (|>opMHpyiox eamioro oxpesKa HKXHHOaoBoa hhxh, a 
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5 sancBOJiHBaHHB cxeHxa npoHSBcywx OTaawu, cua^aaa nyreM nepsaraiofi 
•repMoo6pa6onoi cTenxa Ha onpaBKe c npsMOJiEHeftsofl nponojttHofl ocmo 
ocymecTBJiaeMofl rrpn TeMUcparype 330 - 390°C e raeHHH 5-20 mmy% a no 
OKOHtiaHico TepMOoSpaSoTKH a ymncumo yxaaaHHoS onpaBKH CTeirr c«eBarc>T Ha 
onpaBKy c KpHBOJnraeftHoft npoaom>HOH ocbk>, <J>opMa Ko-ropofl coorBercTByeT <popMe 

10 npoTeairapyeMoro cocyna, nocjie Hero npoHSBoasT noBTopHoe saneBOJinBaHHe ctchib 
nyTCM ero sokbjikh ot TeMnepaiypw 630 - 660°C b Booty, nprmaromef! MBKctiMajrayio 
ana aaHHoro cTeirra ynpyrocrt, a nocjie yaaneinta onpasKn yMeHBmaioT yrrpyrocn. 
OTsejttHHX ynacTKOB CTCHTa, noflBepraa kx nonojiHHTejiMiott TepMoo6pa6oxKe npa 
TCMnepaaype 330 - 550°C b Teneime ot 1 flo 30 Mxmyr, npn stom TeMneparypy h 

15 BpeMX Tep M oo6pa6oTKH b yxaaaHHtfit «Hana30Kax EBi6HpaK>T na ycno&aa hx 
BcponopuHOHajttHocra CQnepaeaHino Ni a cxmass n o6paxno& nponopnaoHanBHocTH 
BejiHHHHe yirpyrocm sajxaBaeMofi oraejr&HBiM ytacTKaM ctchts. 

9. Cnocoo no n.5 hjih n.6 hjih n.7 ium n.8, oxjiHHaiomHflca tcm, hto 
4> opjMnpoBaHHe T <yia creirra ocyzuecTBxunox co CMeiaeraeM npoTHBonojiosKHHx 

20 otBtocHTea&Ho nponontaofi iuiockocth creBrra jneeic, o6ecne^HBaiomHM 
HecoBnajceHHe npoeKUHfi hx Bepnma Ha yKa3aHHyfo rmocKocrb. 

10. OreHT no n.5 hjih n.6 hjih n.7 hjih n.8, orjnreaiomHflcs reivr, vro oh 
narotoBjieH H3 HHTHHOJia TiNi, coaepacaniero b Mac. %: 55,5 - 56 Ni, ocT£un,Hoe Ti 
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